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< 

wherein each symbol has the following meaning: 

in 

A ring: a benzene ring or a pyridine ring, 
^ B ring: a nitrog en-containing saturated net eroding which may have a substituent on the nitrogen atom and which 

|s» may have a cross-linking, 

O R 1 - a phenyl group which may have a substituent, a cycloaJkyl or cydoalkenyl group having 3 to 8 carbon atoms or 

n a five- or six-membered nrtrog en-containing heterocyclic group, 

HI 
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X: a single bond or a methylene groip, 

Yl 8 *?S^L fl Jf* 0 !* 1 SSJf 8 methylene *** mch ™y substituted with a hydroocyl group or a group 
represented by the formula -S(0) r , and ^ y ^ 

/: an integer of 0, 1 or 2. 

^ muscarlnfc M 3rec^tor antagonism and are useful as an agent for the prevention and treatment of gas- 
trointestinal diseases, respiratory diseases or urinary diseases. 
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Description 
TECHNICAL FIELD 

This invention relates to medicines, particularly, carbamate derivatives having muscarinic receptor antagonizing 
effects, salts thereof, hydrates thereof or solvates thereof as well as pharmaceutical compositions which contain said 
compounds. 

BACKGROUND ART 

Based on the studies on muscarinic receptors so far made, it is known that a compound having a muscarinic recep- 
tor antagonizing effect induces bronchocfilation, gastrointestinal motility repression, gastric acid secretion repression, 
dry mouth, mydriasis, bladder contraction repression, hypohidrosis. tachycardia and the like. It is known that muscarinic 
receptors exist in at least three subtypes. Mainly, M 1 receptors are present in the brain and the like, and IVfe receptors 
in the heart and the like and M 3 receptors in smooth muscles and gland tissues. 

A number of compounds are known which have affinity for muscarinic receptors. Particularly, atropine (Merck 
Index. 1 1th ed„ p. 1 38) is used mainly as an antispasmodic agent because it has high affinity for muscarinic receptors 
and blocks their functions. However, since atropine shows its affinity for all of the muscarinic receptor subtypes M 1 , Mg 
and M3 almost equally and antagonizes non-selectively (Seitai-no Kagaku (Medical Science). 42(5), 381 (1991)), it 
causes side effects such as palpitation, dry mouth, nausea, mydriasis and the like which seem to be induced by mus- 
carinic receptor antagonizing effects other than the desired effect Of these side effects, particular concern has been 
directed toward the improvement of heart-related side effects due to the Mg receptor. 

In recent years, studies are carried out on compounds which antagonize muscarinic receptors selectively. For 
example, the unexamined published British patent application No. 2,249,093 discloses N-substituted piperidin-4-ol 
ester derivatives having the following general formula. 



(for the definition of Rj to R5 in the formula, see the above-described published application.) 

However, selectivity of these compounds for muscarinic M3 receptor are not sufficient, and these compounds are 
clearly different from the compounds of the present invention in terms of their structural characteristics that these com- 
pounds have ester bonds in their basic structures. 

As a patent which discloses carbamate derivatives, an unexamined published Japanese patent application (Kokai) 
No. 4-95071 may be cited. This published patent application discloses compounds having the following general formula 



(for the definition of R, R 1 , R 2 , X and Y in the formula, see the above-described published application.) 

Though this patent generally discloses a phenyl group which may have at least one substituent as an example of 
the group R 2 in the compound represented by the above general formula. Example 13 merely discloses a compound 
which has a 4-biphenylyl group (phenyl group having a phenyl group at the para-position as a substituent). 

On the other hand, compounds of the present invention are clearly different in view of their structures in which, as 
will be described later as the general formula (I). X and Y which bind to an A ring bind to the carbon atoms adjacent to 
each other on the A ring (namely, Y is always at the ortho-position to X). 

In addition, compounds described above are disclosed as compounds which have antiamnestic effects and the 
muscarinic receptor-related functions are not disclosed, so that these compounds are dearly different from the com- 



Rt 
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pounds of the present invention also in terms of pharmacological effects. 
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II 



NH-C-L-Z 



is (for the definition of L, X, R 1 , R 2 andZ in the formula, see the above<Jescribed published aoolicatian ^ 
That is. in the broad definition of the general formula, this patent dlcteS Wicaton.) 
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it!!^,!? OVe ^ eSCribed P ublisned application for the definition of symbols in the formula) as 2and amou*,,.*** «.„ 
^J^oupbyh^^^ 

As illustrative compounds, it discloses an urea derivative in which 2 is 1-azabicvdof2 ? a—, , l/) ^ lmo _„ 
matic ring confining X is 2-methoxypheny. group (Example E14 i Tthe ^^^S^^£TJ^ 
carbamate derivative in which 2 is 8-methyl-8- a2 abicyclo[3.2.1]o C t-3-yl group ^IroSc rim ^SSv^o 
phenoxyphenyl group (Example E27 in the above<iescribed ptifisheo I £££ * ^ 

yJZZOZ' I < ^°, UnCte 01 * e present invention are different in view of their structures in which Y in the fol- 

compounds of the present invention also in view of pharmacological effect * ft ° m fte 



DISCLOSURE OF THE INVENTION 



me following general formula (I) which are possessed of excellent selective antagonizing effects for the r« ^HhTm 
receptor, and have accomplished the present invention on the basis of thistl^ST ^ muscanmc M 3 

said c»rrpourXor pharmaceubX^^sl * W comprising 



V 
o 

V 

wherein each symbol has the following meaning: 
A ring: a benzene ring or a pyridine ring, 



( I ) 
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6 ring: a nitrogen-containing saturated hetero-ring which may have a substrtuent on the nitrogen atom and which 
may have a cross-linking, 

R 1 : a phenyl group which may have a substrtuent a cydoalkyl or cydoalkenyi group having 3 to 8 cartoon atoms or 
a five- or six-membered nitrogen-containing heterocyclic group. 
5 X: a single bond or a methylene group, 

Y: a single bond, a carbonyl group, a methylene group which may be substituted with a hydraxyl group or a group 
represented by the formula -SCO)/-, and 
an integer of 0, 1 or 2. 

10 Preferred examples of compounds of the present invention are carbamate derivatives or salts thereof in which the 
B ring in the above-described general formula (I) are a group represented by any one of the following general formulae 
(lla), (lib) and (lie) 



15 



20 



^(CH*). X (CH a ). (CH 2 ). (CH,)< 

(la) (lb) (He) 



25 wherein each symbol has the following meaning: the same applies hereinafter. 
Z: a group represented by 



30 



(0), 



or 



R 1 
R 4 



Z\ a group represented by *N(0) q or M4+-R 5 • Q', 
Q": an anion, 

R 2 : a hydrogen atom, a lower alkyl groip, a lower alkenyl group, a lower alkynyl group, a cycloalkyl-lower alkyl 
group, an aralkyl group which may have a substrtuent, or a lower alkyl group substituted with a heterocyclic group 
40 which has 1 or 2 hetero atoms, which may have a substrtuent and which may be condensed, 

R 3 : a lower alkyl group, a lower alkenyl group, a lower alkynyl group, an aralkyl group which may have a substrtuent 
or a lower alkyl group substituted with a heterocyclic group which has 1 or 2 hetero atoms, which may have a sub- 
strtuent and which may be condensed, 

R 4 : a lower alkyl group, a lower alkenyl group or a lower alkynyl group, 
45 R 5 : a lower alkyl group, a lower alkenyl group, a lower alkynyl group or an aralkyl group, 

m and n: these may be the same or different from each other and each is an integer of from 1 to 4 (with the proviso 
that m + n means an integer of from 3 to 5), 

p: an integer of from 1 to 3 (with the proviso that m + p means an integer of from 3 to 5), 
q:0or1 t and 

so r, s and t: these may be the same or different from one another and each is an integer of from 0 to 3 (with the proviso 
thatr + s+t means 2 or 3). 

More preferred ones include carbamate derivatives or salts thereof in which the B ring is a group represented by 
the general formula (lib), 

55 carbamate derivatives or salts thereof in which the B ring is a group represented by the general formula (He), 

carbamate derivatives or salts thereof in which R 1 is a phenyl group which may have a substrtuent or a ffve-mem- 
bered nitrogen-containing heterocyclic group, or 

carbamate derivatives or salts thereof in which the B ring is a group represented by the general formula (Ma), 
wherein Z is a group represented by the formula 
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IS 



so 



25 



In addrbon, the muscarinic Mg receptor antagonists which contains carbamate derivatives of th* ■ ^ 

represented by the aforementioned general formula (0 or salts thered f L^^n,2^ present ,nventon 

antagonists as drugs for use in the prevention or treatme^ «ES S "ngredients are muscarinic M 3 receptor 
receptors are concerned. ^dudingrei^diS^^^^^^f r,y T » e muscarinic ^3 
chilis, asthma, rhinitis and the like unwary dSasefS,^^ ronK * slruct,ve Penary disease, chronic bron- 
pollakiuria. neurogenic Madder. noTr^etSiTu^e bZJr^^' thB ,ike in erogenic 

K^ r^ 650 thS C ° mpound <* 106 present inventi °" further in detail 
«nCrep!^ 

by the aforemention Jgeneral formlTaTS) o? (^nft^?^" T,?"*"* 88 

Pfean integer of from3to5. so tnat^^^^ 

described later. seven-membered nng. The B nng of the general formula (lie) will be 

The following illustrates a compound (la 1 ) in which 2 is represented by 



30 



(0), 



40 



55 



(7) H n _/(CH 8 ). 



-Y 0 



(0). 

(Ia 1 ) 



N-R* 



(7) « . ^(CH a ). 



R* 



are bridge heads in the general forrru^ * hi,e ,»*° carbon atoms 

position of the carbon atom which links wlihfre ox^ge atonX bZZZ^Sltt 1 ^ ( " b) W (,te >' *» 

The following illustrates a compound (lb 1 ) in^S r feTeo^S^L^S ^ » 
represented by ^-R5 . Q". vviTrapect to^me c^irf w^TtiTS^ ^ )q !^^ mp0Und (lb ^ in ^ * 
Illustrative examples of the B ring r^n^by^e^^ * *• fleneral formu, « fib), 

a quinudidinyl group, a l^abicy^.i]neS Z a^^S ^en-membered rings such as 

"^natomoraca^natoma^ 
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v^^O (CH,). 

J ¥-(CH t ),^N(0). 



X- N N^°\/ (CH 'K 
* J ^-(CH,).^N-R 8 • 
NcH,). 



(lb 1 ) 



( I b'» ) 



20 The following illustrates a compound (lc 1 ) in which Z is represented by 

CO). 



and a compound (Ic 2 ) in which Z is represented by XM+fR^R 4 • Q~ with respect to the 
resented by the general formula (lie) 

30 



cases in which the B ring is rep- 




JCH,).fO). 



H 

N . 
0 



(CH S ). 



I 

(CH t ), 



( I c 1 ) 



^rV 0 (ch,). 



^^(CH,), 



I R* 

(CH,). 



( I c 1 ) 



50 



The following illustrates the B ring represented by the general formula (lie) in which the total of r, s and t is 3. The 
55 cases in which p is 1 are shown in the left side column, the cases in which p is 2 are shown in the central column and 
the cases in which p is 3 are shown in the right side column. The cases in which the total of r, s and t is 2 can also be 
illustrated in the same manner. 
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030 
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210 



120 



111 



so 



201 



40 
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Co 


CO 


6 


b 


6 












0 








0 







The following gro^s are preferred as the Bring represented by the genera) formula 



(lie). 



45 



50 







Though not particularly limited, illustrative examoles of the anion m *k« „. 

"Q- include a halogen atom ion. trrfluoromethiSnlte JZ^tT "TIT represented * 
55 halogen atom ion. namely a halide ion (auchlJTdSSe' ^T^^^T^Z^^l ^ "« 818 
preferred. Illustrative examples of other anions irSSSSflX ^nTs!TJni£?! "J? ite) ' * 

S^ranST^ 



8 



EP0747355A1 



by the usual ion exchange reaction. 

The term "lower alkyl group" as used herein means straight or branched alky! groups each having 1 to 6 carbon 
atoms. Illustrative examples of the lower alkyl group include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert-butyl. pentyl, isopentyl. neopentyl, tert-pentyl, 1-methyOxrtyl, 2-methylbutyl, 1,2-dimethyipropyl, hexyl, isohexyl, 1- 
methylpentyl, 2-methylpentyl, 3-methytperrtyl, 1,1-dimethyttxjtyl, 1,2-dimethylbutyl, 2,2-<fimethylbutyl, 1,3-dimethyfbutyl, 
2,3-dimethytbutyi, 3.3-<jimethylbutyl ( 1-ethylbutyl. 2-ethyflxrtyl, 1,1,2-trimethylpropyl, 1,2,2-trimethyIpropyl, 1-ethyM- 
m ethyl propyl, 1 -ethyl-2-methytpropyi and the like. Of these groups, alkyl groups having 1 to 4 carbon atoms such as 
methyl, ethyl, propyl, isopropyl, butyl and the like are preferred, methyl and ethyl are more preferable, and methyl is the 
most preferable. 

The lower alkenyl group" means straight or branched alkenyl groups each having 2 to 6 carbon atoms, and illus- 
trative examples thereof include vinyl, propenyl, butenyl, methylpropenyl, ethylpropenyl, dmethytvinyl, pentenyl, meth- 
yflxitenyl, dimethylpropenyl, ethylpropenyl, hexenyl, dimethyflxrtenyl, methylpentenyl and the lite. Propenyl and butenyl 
groups are preferred, and the propenyl group is more preferred. 

The "lower aikyny* group" means straight or branched alkynyl groups each having 2 to 6 carbon atoms, and illus- 
trative examples thereof include ethynyl, propynyl, butynyi, methyfpropynyi. perrtynyl, methyOxitynyl, hexynyl and the 
like. Of these groups, ethynyl and propynyl are preferred and ethynyl is more preferred. 

The term "cydoalkyHower alkyl group" as used herein means a group in which an optional hydrogen of the afore- 
mentioned lower alkyl group is substituted by a cycfoalkyl group, such as cydohexylmethyl, cydohexylethyl, cydohex- 
ytpropyl. cyclopentyimethyl and the like, of which cydohexylmethyl and cydopentyl methyl are preferred. Illustrative 
examples of the "cydoalkyl group" include cydoalkyl groups having 3 to 8 carbon atoms, such as cydopropyl, 
cyclobutyl, cydopentyl, cydohexyl, cydoheptyl, cyclooctyl and the like. Of these groups, cydopropyl, cydobutyl, 
cydopentyl and cydohexyl are preferred and cydobutyl, cydopentyl and cydohexyl are more preferred. 

The "aralkyl group" is a group derived from the aforementioned "lower alkyl group" by substituting its optional hydro- 
gen atom with an aryl group, and its illustrative examples indude benzyl, phenyl ethyl, phenylprcpyl, 2-phenyipropyl and 
the like of which benzyl and phenylethyl are preferred. The term "aryl group" as used herein means an aromatic hydro- 
carbon group, preferably an aryl group having 6 to 14 carbon atoms. Its illustrative examples indude phenyl, naphthyi, 
indenyl, anthryi and phenanthryl, of which phenyl or naphthyi is preferred. 

The term "aralkyl group which may have a substituent" as used herein means that the aryl moiety of the just 
described aralkyl group may be substituted with one or a plurality of substituerrt(s). Their illustrative examples indude 
a halogen atom, a carboxyi group, a nitro group, a cyano group, a hydroxy! group, a trihalogenomethyl group, a lower 
alkyl group, a lower alkoxy group, a lower alkoxycarbonyl group, a lower acyl group, a mercapto group, a lower alkytthio 
group, a sulfonyl group, a lower alkylsulfonyl group, a suffinyl group, a lower alkylsulf inyl group, a sulfonamide group, a 
lower alkanesutfonamide group, a carbamoyl group, a thiocarbamoyl group, a mono- or di-lower alkylcarbamoyl group, 
an amino group, a mono- or di-lower alkylamino group, a pyrrolidinyl group, a lower acylamino group, an amidino group, 
a methyl enedioxy group, an ethylenedioxy group, a phenyl group and the lite. With regard to the lower alkyl group, it 
may be substituted with one or plural hydroxyl group, a lower alkoxy group, an amino group and a mono- or dHower 
alkylamino group. 

Examples of the "halogen atom" indude fluorine, chlorine, bromine and iodine. When two or more halogen atoms 
are substituted, any combination of these atoms may be used. In addition, when the substituent is a halogen atom, the 
number of substituerrts is not particularly limited. 

Illustrative examples of the Trihalogenomethyl group" indude trifluoromethyl, trichloromethyl, tribromomethyl, triio- 
domethyl, dichlorobromomethyl and the lite. Of these groups, trifluoromethyl is preferred. 

Illustrative examples of the lower alkoxy group" indude methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, 
sec-butoxy, tert-butoxy, pentylaxy (amyloxy), isopentyloxy, tert-pentyloxy, neopentyloxy, 2-methyibutaxy, 1,2-dimethyi- 
propoxy, 1 -ethylpropoxy, hexyloxy and the lite. Of these groups, lower alkoxy groups having an alkyl group of 1 to 4 car- 
bon atoms such as methoxy, ethoxy, propoxy, butoxy and the lite are preferred, and methoxy and ethoxy are more 
preferred. 

Illustrative examples of the "lower alkoxycarbonyl group" indude methoxycarbonyl, ethaxycarbonyl, propoxycarbo- 
nyi, isopropoxycarbonyl, btrtoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl. pentyloxy(amy- 
laxyjcarbonyl, iscpentyloxycarbonyl, tert-pentyloxycarbonyl, neopentylaxycarbonyl, 2-methylbutoxycarbonyl, 1.2- 
dimethylpropoxycaitoonyl, 1-ethytpropoxycarbonyl, hexyloxycarbonyl and the lite. 

Illustrative examples of the "lower acyl group" indude formyl, acetyl, propionyl, butylyl. valeryl, pivafoyl and the lite 
of which formyl, acetyl and propionyl are preferred 

The term lower alkytthio group" as used herein means a group in which a hydrogen atom of a mercapto group is 
substituted with the aforementioned lower alkyl group, and its illustrative examples indude methytthio, ethytthb, pro- 
pytthio, isopropytthb, butytthio, pentytthio. hexyfthio and the lite. 

Illustrative examples of the "lower alkylsulfonyl group" indude methylsuHbnyl, ethylsulfonyl, propylsuHonyl, isopro- 
pylsulfonyl, butylsuffonyl, pentylsulfonyl, hexylsulfonyl and the lite. 

Illustrative examples of the "lower alkylsulf inyl group" indude methyfsulfinyl, ethylsulf inyl, propylsuffinyl, isopropyl- 
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sulf inyl, butylsulfinyl, pentylsuff inyl, hexylsuff inyl and the like. 

Illustrative examples of the "lower alkanesulfonamide groip" include methanesuHbnamid« «th«noc, ( H^ Q ^ 

Qen J"*"? ™ no : or *^ group" as used herein means^nc^* E KSi. or two hydro- 

gen atoms of the amino group are substituted with the aforementioned lower alkvi am^ a Zteln.«Z* . 

rrado propK>namido. butanamido. isobutanamido. valeramido. haSneamSo^nd fte Bte^ ^ ,nChjde ^ 

The term lower alkyl group substituted with a heterocyclic group which has 1 or 2 hetom , ^ ^ 

is a substituent and which may be condensed" as used herefo m^^J^l?Jl 1 atoms ' ""'^ "a* 
group is substituted with an u^tuttSX^ ? aforementioned lower alkyl 

selected from an oxygen atom, a sulfur atom and a nitrogen atom. Its illustrative exa^ZStZT^J^ 
■midazolyl. pyrazolyl. isothiazdyl. isoxazolyl. pyridyl, r^ irnid jny|. pyri*^Zi 

These heterocyclic groups may have a substituent such as a tower alkyl group an amino orom atomna 
cyano group, a halogen atom, a triphenylmethyl (trityf) groip or the like ^ ^' 8 nrtr0 9rou ^ a 

I"™ 6 <* "cydoalkenyl gro^" include those which haveTtoT^bon atoms, such as 1 ^vd«vr, 

penyl, 2-cyclopropenyl. 1-cyctobutenyl, 2-cyclobutenyl 1-cvctooerrtenvl p^Z,^ aioms, sucn as 1-cydopro- 
enyl. 2-cyclohexenyl. S^ydohexenyl. TcwtohZton^ 1-cydohex- 
cydooctenyl. 3-cyclooctenyl. ^^^T^^J^^T^ k ^° heptenyl ' "•■cydooctenyl. 2- 
c^i^ ^oheptadieny,. 2.6- 

' The term "five- or six-membered nitrogen-containing heterocyclic group" as used herein means a «»» whirh ™ 

SE^T n,tr09 ^ " « ^a™*-* atom otheX, c^S, atom^3S^n* SefaSm" 
selected from oxygen and sulfur, and its illustrative e*armiec inn. ea t, _, wma,n an0Tner aom 

pyrrolktinyt. morpholiny. and the 'like and aro^he^c^^^ 

zolyt and the like, of which piperidinyl and pyrolyl are preyed BWW> ^ yl ' """"oW. °xa- 

sSSSSSESSESSS^ 

malon-c acid, succinic acid, fumaricacid. maleicacid. lactic acid. malic^S I SiEShJSSS^ 
nc acid, methanesuHonic acid. ethanesuHbnic acid Glutamic n kw q Xh ^ ^* .t" 3 " 08 ""' cart)onic P** 

(Preparation Method) 
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(In the above reaction formula, A ring, B ring, R 1 , X and Y are as defined in the foregoing.) 

The compound (f) of the present invention can be obtained by effecting condensation of a isocyanate compound 
represented by the general formula (III) with an alcohol compound represented by the general formula (IV). 

This reaction is carried out by stirring the compound (III) and the compound (IV) in an amount corresponding to the 
reaction in an inert solvent at room temperature to reflux temperature. 

Examples of the inert solvent include dimethytformamide (DMF), dimethylacetamide, tetrachloroethane, dicWo- 
romethane, dichloroethane, chloroform, carbon tetrachloride, tetrahydrofuran, dcxane, dimethaxyethane, ethyl acetate, 
benzene, toluene, acetonitrile, dimethyl sulfoxide and the like, as well as mixed solvents thereof, which may optionally 
be selected depending on various reaction conditions. 

Second Preparation Method 



R 1 




Ji 0 

R 1 

(I) 

(In the above reaction formula, A ring, B ring, R 1 , X and Y are as defined in the foregoing, and T 1 represents a leaving 
group such as a halogen atom, a lower alkoxy group, a phenoxy group, an imidazolyl group or the like.) 

Method A: The compound (0 of the present invention can be obtained by allowing a compound represented by the 
general formula (V) to react with an alcohol compound represented by the general formula (IV). 

This reaction is carried out by stirring the compound (V) and the compound (IV) in an amount corresp on ding to the 
reaction in the aforementioned inert solvent at ice-coded temperature to room temperature or with heating as occasion 
demands. 

In order to accelerate the reaction, it is desirable to add a Lewis acid (e.g., aluminum triisopropoxide or the like) or 
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abase (eg., sodium, sodium hydride, sodium method, sodium ethoxide, sodium hydroxide, potassium hydroxide or 
Method B: Hie compound (Q of the present invention can be obtained by allowing a corrcound reoresenfa* hv 

Third Preparation Method 
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0 

(W) 



30 




(IV) 



0 

( I ) 



as (In the above reaction formula. A ring. B ring. R*. X and Y are as defined in the foregoing ) 

Hie compound (Oof the present invention can be obtained by allowina a eomoounri ronroc^ k.. «. 
mula 0/..Q to react with an afoohd compound represented bylhe flSfornZ?^ * ""^ **' 

Tbis reaction is carried out by stirring the compound (Vim and the compound f IV) in an amount n._. - 

the reaction in the aforementioned inert solvent wfthheaHng (W) 80 amount COrresponcfin 9 to 

In order to accelerate the reaction, it is desirable to add a base (e.g.. sodium, sodium hydride or the Dke). 

Fourth Preparation Method 



40 



SO 




(Id) 



0 

(I e) 



loJSSJ^ * Pr6pare a Com P° und *** has a iower a. M group, a 

lower alkenyl group, a lower alkynyl group or an aralkyl group as the substHuent Ft 2 of its B ring (this reaction is called 
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N-alkylation reaction hereinafter). 

The compound (le) of the present invention can be obtained by allowing a compound represented by the general 
formula (Id) to react with a compound represented by the general formula (IX). 
This reaction can be effected in accordance with the usual N-alkylation reaction. 

(1) A case in which the compound (IX) is an alkyi halide or an alky! sulfonate: This reaction is carried out by stirring 
the compound (Id) and the compound (IX) in an amount corresponding to the reaction in the aforementioned inert 
solvent at ice-coded temperature to heating temperature. In order to accelerate the reaction, it is desirable to add 
a base (ag., an inorganic base such as potassium carbonate, sodium carbonate or the like or an organic base such 
as triethylamine or the like). 

(2) A case in which the compound (IX) is an aldehyde: This reaction is a dehydration condensation reaction in 
which the compound (Id) in an amount corresponding to the reaction is allowed to react with an aldehyde, F^-CHO 
(IX), and a reducing agent. By this alkylation, not the compound N-R 2 shown in the aforementioned reaction for- 
mula but a compound N-Chfe-R 2 is formed. 

As the reducing agent sodium borohydride, sodium cyanoborohydride, sodium triacetoxy borohydride or the like is 
used. This reaction is carried out by stirring the reaction materials in an alcohol or the aforementioned inert solvent at 
ice-cooled temperature to heating temperature (under reflux). Alternatively, it may be effected by carrying out catalytic 
hydrogenation under normal or high pressure in the presence of a catalyst such as palladBunvcarbon, platinum oxide or 
the like. 

Fifth Preparation Method 

A member of the compound of the present invention in which R 2 of the B ring is a hydrogen atom is prepared from 
another member of the compound of the present invention in which R 2 is an aralkyl group which may have a substHuent 
or a lower alkyl group substituted with a heterocyclic group which has 1 or 2 hetero atoms, which may have a substituent 
and which may be fused. In one preparation method, the compound of the present invention whose R 2 is the aforemen- 
tioned substituent and a chloroformic acid ester (ag., 1-chloroethyl chloroformate) in an amount corresponding to the 
reaction are stirred in an inert solvent at room temperature to heating temperature and then subjected to generally used 
solvolysis. In another preparation method, the compound of the present invention in which the aforementioned R 2 is a 
benzyl group which may have a substituent is subjected to usual hydrogenation reaction in the presence of a catalyst 
(such as palladium-carbon, platinum oxide, palladium hydroxide or the like). 
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x J v .-0-r or 



R 4 -Q Xtt 
i (R») 



R' 

(If) 



20 

y 6 

R 1 " 




25 



30 



t SeSo^rS A **. B Rl • R3 . ^ R 5 . X. Y and Q are as defined in the foregoing.) 
In the preparation method, a quaternary ammonium compound (Ig). namely a comuound in which *» r * 
compound of the present invention has a group of the formula compound in which the Bring of the 



R 4 



40 



45 



SO 



55 
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Seventh Preparation Method 



10 



15 



20 



40 



SO 



55 



QUv°~0 Oxidatlon QM- -°-^ bV ° 




o yt o 

R 1 '" R 

(If) ( I h ) 

0 ^S(0) £ 0 

( I i ) (I j) 



(In the above reaction formula, A ring, B ring, /, R 1 , X and Y are as defined in the foregoing.) 

In this preparation method, an N-oxide compound (Ih) or a sulfoxide or sulfone compound (ID is obtained by oxidiz- 
ing a compound in which the amine of the B ring of the compound of the present invention is a tertiary amine (If) or a 
25 sulfide compound (IQ. 

This reaction is carried out by stirring the compound (If) or (li) and its corresponding or excess amount of an oxidiz- 
ing agent in an inert solvent such as chloroform, dichloromethane or the like, an alcohol such as methanol, ethanol or 
the like, water or a mixed solvent thereof, at ice-cooled temperature to room temperature or at heating temperature as 
occasion demands. 

so Examples of the oxidizing agent include organic peracids such as m-chloroperbenzoic acid and the like, sodium 
periodate, hydrogen peroxide and the like. 

Eighth Preparation Method 



CN 



(1 i) 



NH 

^x^^r 0 "^ N " Alk: ^"" Nfl, 



1 o 

( I j ) 



(In the above reaction formula. A ring. B ring. R 1 , X and Y are as defined in the foregoing, Alk means the lower alkyl 
moiety of the aralkyl group of R 2 or R^ and D ring means the aryl moiety.) 



15 



EP0747355A1 



w 



15 



(0 A method in which nitrile is converted into imidate and then condensed with amine 

in tha nTJ^^l^ ""TS to react 3,1 alcono ' as methanol, ethanol or the like at -40'C to 0°C 
m the presence of hydrogen chloride gas to convert it into imidate which is subsequently allowed to raattwHh 

SEX ™Z£2ZZ£2Z 2 "? 88 ammonium ca * onate - U 

■Mar TO we. M i the solvent methanol Oman* acetone. taiMvvdrotijran or Die lite may be used 
(dMvrierhod in which utile is converted into thioamide and then into toioirnrdate which is man condensed with 

The thioamide compound is allowed to react with a lower alkyl halide such as methyl iodide ethvl iodide, or *«, 
^°<T*1 * int ° th, '° imldate ^ iS allowedto react with a^an^^ 

mum salt such as ammon.um carbonate, ammonium chloride, ammonium acetate or the like As^sle^mX 
anol, ethanol, acetone, tetrahydrofuran, ethyl acetate or the like may be used * 
(ill) A method in which amine, ammonium salt, metal amide and Grignanfs reagent are directly added to nitrile 

In an appropnate solvent or with no solvent to the nitrile compound (li) are added vatous^oente Z en as 

NaNH 2> (CHa) 2 NMgBr and the like, thereby effecting synthesis of the compound of interest As the solvent Mr*t 

fo^methano^ethanol. acetone, tetrahydrofuran. toluene. d^SSSS "TX^7tZT££Z 

cases, the rearton may be markedly accelerated when a base such as sodium hydride or the fflw ™ 

as aluminum chloride. p-toluenesuHbnic acid or the like is used a« 9 ^i^ Th^T w 

cooling temperature to room temperature^^ ^ reaCb0n «" * «"W ou! at 

(Other Preparation Methods) 

A member of the compound of the present invention in which the aryi moiety of the R 2 aralkvl amun whir* m» h=v« 
a^substrtuent is an aminophenyl group is prepared from another member of7e oo^uT^^^ SZ^Z 
which sari aryi moiety is nitrophenyl group. In one preparation method, the cornp3 7fe£S is oSnrft^? 

at room temperature or a heating temperature in the presence of a catalyst (fw example Ranev mS^S2^S^ 

«—*»■ hydroxide or the .ike). In a£3p£aSm^ 
est « obtained by subjecting the compound of the present invention in which saw aryl moiety is anrtroo^o^ta 
reduction which is carried out in an active solvent in the presence of a reaction conS^ZtnoL^n^^ 

stnTeZS' 1 zinc a the ,ike 31 i " H!00,ed temperature to room ^^T^ZLTS^. 

When *e compound of the present invention is produced, protection of functional groups will be reouired in certain 
cas^ In that case, it can be prepared in the usual way by adding apr^oriate deprolSwSirS 

out IV^J 0 ^ °? e ^ inV6nti0n 15 iSdat6d ^^rTas itsTSm o^Zeof by carrying 
^ILTS* "^saftform.ng treatment Isolation and purification are carried out by enTploying^^rSoS 



INDUSTRIAL APPUCABILITY 



Thecompounds of the present invention have affinity and selectivity for muscarinic M, receotors and era unt - «* 
Ma receptor antagonists for use in the prevention or treatment of various iwu ™r^«Ii^T^ 6 V 86 " 88 
piratory diseases such as chronic obsSucflve SZtaSS ? Part * Cularty res " 

nary d^eases such as urinary Im^ttftS^^^j; 
noctoma. enuresis, unsfable bladder, cystospasm. chronic cystitis and the JSSSSJSSI 5S?5 
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irritable bowel syndrome, spastic colitis, diverticulitis and the like. 

Particularly, the compounds of the present invention have higher selectivity for the M3 receptors which exist in 
smooth muscles, gland tissues and the like, over the Mg receptors which exist in the heart and the like, so that they are 
highly useful as an M 3 receptor antagonists which hardly cause side effects in the heart and the like, especially as pre- 
ventive or therapeutic drugs of chronic bronchitis, asthma, rhinitis, the aforementioned urinary incontinence and pollak- 
iuria, irritable bowel syndrome, chronic obstructive pulmonary disease and the like. 

Affinity of the compound of the present invention for muscarinic receptors and its antagonism were confirmed by 
the following tests. 

Muscarinic receptor binding test 

a. Preparation of membranes 

Heart and submandibular gland were separately excised from each of Wlstar male rate of 200 to 350 g in 
weight (purchased from Nippon SLC), mixed with 5 volumes of 20 mM HEPES buffer containing 100 mM sodium 
chloride and 10 mM magnesium chloride (pH 7.5, to be referred to as HEPES buffer hereinafter) and homogenized 
under ice-cooling. This was filtered through a gauze, subjected to 10 minutes of urtracentrifugation at 50,000 x g 
and at 4°C. and the resulting pellets was suspended in HEPES buffer and again subjected to 10 minutes of ultra- 
centrifugation at 50,000 x g and at 4°C. The resulting pellets were suspended in HEPES buffer and preserved at - 
80°C. The following tests were carried by thawing out the resulting samples when used. 

b. Muscarinic M2 receptor binding test 

This test was carried out by modifying the method of Doods et al. (J. Pharmacol. Exp. Then, 242, 257 - 262, 
1987). Heart membranes, [ 3 H]-quinuclidinyl benzilate and each compound to be tested were incubated in 0.5 ml of 
HEPES buffer at 25°C for 45 minutes and then mixed with 5 ml of HEPES buffer and ffltered using suction through 
a glass f flter (Whatman GF/B), and the filter was washed three times with 5 ml of HEPES buffer. Radioactivity of 
[ 3 H]-quinuclidinyl benzilate absorbed in the filter was measured with a liquid scintillation counter. In this case, non- 
specific binding was determined by adding 1 jiM of atropine Affinity of the compounds of the present invention for 
muscarinic receptors was obtained as a dissociation constant (KQ calculated from the concentration of each test 
compound which inhfoits 50% of binding of the labeled ligand [ 3 H]-quinucrdinyl benzilate (IC50) in accordance with 
the method of Cheng and Prusoff (Biochem. Pharmacol., Z£, 3099, 1073). 

c. Muscarinic M3 receptor binding test 

This test was carried out by the same method of the just described in the muscarinic M2 receptor binding test, 
except that submandibular gland membranes were used and [ 3 H]-N-methylscopolamine was used as the labeled 
ligand. 

Results: Table 1 shows results of the above tests carried out using typical examples of the compound of the present 
invention. As is evident from Table 1, the compounds (0 of the present invention have Ki values of 10" 8 to 10" 10 M for 
M 3 receptors, thus showing higher binding ability than the case of M 2 more than 10-fold. 



Table 1 



Example No. 


Ki(nM) 


M2/M3 




Mg binding Test 


M3 binding Test 




1 


25.9 


0.94 


27.6 


2 


100 


4.89 


20.4 


3 


14.4 


0.56 


25.7 


4 


5.89 


0.39 


15.2 


7 


14.7 


0.57 


25.8 


Comparative Example 








Compound A 


400 


95 


4.2 


Atropine 


0.98 


0.39 


2.5 


Compound A: compound (I) disclosed in GB 2249093 
Atropine: Merck Index (11th ed.. p.138) 
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Muscarinic receptor antagonism test (in vivo) 



10 



15 



a. Test on bronchospasm in guinea pig 

7 , Tf^lf! !J®L Ca, 2? 0Ut in **» rdance *e method of Kbnzett et al. [Met,. Exp. Path. Pharmak 195. 71 
administered (2 mg/kg. i.v.). Bronchospasm was measured L^CSS^tlSl! ,T 

o«Wid to be tested was administered through a catheter indwelt in the external jugular veintS' a mi^2 
li^T 8 £f !n indUCed "^choline. By caicuiating SSSS 
adn^nisfraton of each compound to be tested, a dose of the compound which inhibited IM% S h™2™^ 
before its administration was calculated as an IDgo value bronchospasm 

tJSZZt .D^ef^ C ° mp0UndS in TaWe 2 «>-PO"nd (!) of the present Mention 



Table 2 



20 



25 



Example 
No. 


Bronchospasm Test 
ID50 (mg/kg i.v.) 


1 


0.0045 


3 


0.0038 


4 


0.0082 


7 


0.0054 


Atropine 


0.00080 



40 



45 



50 



so b. Test on rhythmic bladder contraction in rat 

as compound to be tested was cumulatively administered into the external iuoular vein «nri ' 

^.straton erf the compound to be tested, a dose of the compound wh^Sed S^of tf^nlSSS^ 
tractons before its administration was calculated as an ED M value of the peak bladder con- 

Er^vateT ^ COnP ° UndS ^ " TaWe 3 - ThS Com P° und <* *• mention showed excellent 
c. Test on salivary secretion in rat 



55 
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Table 3 



Example 
No. 


Rhythmic Bladder Contraction 
Test ED 30 (mg/kg i.v.) 


Salivary Secretion 
Test ED50 (mg/kg i.v.) 


2 


0.018 


0.11 


4 


0.014 


0.10 


15 


0.058 


0.36 


61 


0.029 


0.14 


Atropine 


0.009 


0.0084 


Oxytxrtynin 


024 


0.18 



As the results of the above muscarinic M3 receptor affinity test and muscarinic M 3 receptor antagonism test {in 
vivo), the compounds (I) of the present invention showed selective and high affinity for M 3 receptors and excellent mus- 
carinic M3 receptor antagonism against in vivo rhythmic bladder contraction and bronchospasm. In consequence, it was 
confirmed that the compounds (0 of the present invention antagonize the muscarinic M3 receptor selectively. In addi- 
tion, it showed less side effects such as dry mouth and the like which are common with conventional anticholinergic 
drugs. 

A pharmaceutical composition which contains at least one member of the compound of the present invention or 
salts thereof as the active ingredient is prepared using carriers, excipierrts and other additives commonly used for the 
preparation of medicines. 

As the carriers and excipierrts for pharmaceutical preparation use, solid or liquid nontoxic pharmaceutical materials 
may be used. Their illustrative examples include lactose, magnesium stearate, starch, talc, gelatin, agar, pectin, acacia, 
olive oil, sesame oil. cacao butter, ethylene glycol and other generally used materials. 

TTie preparation of the present invention may be administered either by oral administration in the dosage form of 
tablets, pills, capsules, granules, powders, solutions and the like or by parenteral administration in the dosage form of 
injections such as intravenous injection, intramuscular injection, or the like, suppositories, transdermal absorption prep- 
arations, inhalations, intravesical injections and the like. Though the dose is optionally decided in individual cases, tak- 
ing symptoms of the disease and age. sex, and the like of each patient into consideration, it may be within the range of 
generally from 0.05 to 1 00 mg per day per adult in the case of oral administration, and the daily dose may be used once 
a day or by dividing it into 2 to 4 doses a day. When the preparation is intravenously administered depending on the 
symptoms, it may be administered generally within the range of from 0.001 mg to 10 mg per adult per day, once a day 
or by dividing the daily dose into several doses a day. 

The solid composition of the present invention for oral administration use may be used in the dosage form of tab- 
lets, powders, granules and the like. In such a solid composition, at least one active ingredient is mixed with at least one 
inert diluent such as lactose, mannitol, glucose, hydroxypropyl cellulose, microcrystalline cellulose, starch, polyvinylpyr- 
rolidone, magnesium metasilicate aluminate or the like. In the usual way, the composition may contain additives other 
than the inert diluent for example, lubricants such as magnesium stearate and the like, disintegrators such as calcium 
carboxym ethyl cellulose and the like, stabilizers such as lactose and the like, and solubilizers such as glutamic acid, 
aspartic acid and the like. As occasion demands, tablets or pills may be coated with a gastric or enteric film such as of 
sucrose, gelatin, hydroxypropylcellulose, hydroxypropytmethylceHulose phthalate or the like. 

The liquid composition used for oral administration includes pharmaceutical ly acceptable emulsions, solutions, 
suspensions, syrips, elixirs and the like and contains generally used inert diluents such as purified water, ethanol and 
the like. In addition to the inert diluent, this composition may also contain auxiliary agents such as a moistening agent, 
a suspending agent and the like, sweeteners, flavors, aromatic agents, antiseptics and the like. 

Injections used for parenteral administration include aseptic aqueous or non-aqueous solutions, suspensions and 
emulsions. Examples of the aqueous solutions and suspensions include distilled water for injection use and physiolog- 
ical saline Examples of the non-aqueous solutions and suspensions include propylene glycol, polyethylene glycol, 
plant oils such as dive oil and the like, alcohols such as ethanol and the like and Pdysorbate 80. Such compositions 
may further contain auxiliary agents such as antiseptics, moistening agents, emulsifying agents, dispersing agents, sta- 
bilizing agents (e.g., lactose), solution aids (e.g., glutamic acid and aspartic acid) and the like. These composi ti o ns are 
sterilized for example by bacterial filtration, blending of bactericides or irradiation. Alternatively, a sterile solid composi- 
tion prepared in advance may be used by dissolving it in sterile water or a sterile solvent for injection use prior to its use. 
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BEST MODE FOR CARRYING OUT THE INVENTION 



Exanples of the present .nvenbon are given below by way of illustration. The compounds of the present invention 
are not hmrted to the conpounds described in the following examples, and not only thVcompounds r£3*dTt£ 
aforemenboned general formula (I) but also salts thereof, hydrates thereof, solvates theS* geomettcalarriSS 
.somers thereof and polymorphic forms thereof are all included in the present invention 9eometncaJ ***** 



Reference Example 1 



is 



so 



25 




40 



i^r;^, 328 9 ? "f* 1 chl°<°formate was added dropwise to 50 ml of a dichloromethane solution oontain- 
ing 5.02 g of 1-(2-am.nophenyl) P yrrole and 3.83 g of Wethylamine for 5 minutes, and the resulting mixture washed 
overmght at room temperature. Underloading. 3.83 g of Wethylamine was added, and 3 28 g o7 m^^«ofaT- 
h^T' add ^ drCPWiSe : he T *' 5 minUt6S and *" » e «*« -Wu- was stirred « ^TiSlSSS 
wse thereto for 5 mmutes. Then, the resulting mixture was stirred overnight at room temperature. The reaction^xture 
was m«ed with 100 ml of water, the resulting organic layer was separated and dried oveTnhydrouslSSTm^SS 
and then the solvent was removed under reduced pressure. The resulting residue was purified by silica gel column 
chromatography (hexane/ethyl acetate - 4/1) to give 1.34 g of 1.3*isPK1H^-1^phe^ur^^ 

Infrared absorption spectrum (KBr) cm" 1 : 3320. 1662. 1550 
Nuclear magnetic resonance spectrum (CDCI 3 . IMS internal standard) 

The following compound was obtained in the same manner as described in Reference Example 1 . 
Reference Example 2 



so 




1 .3-Bis[2-(2-cyclohexen-1-yl)phenyfJurea Starting compounds: 2-{2-cydohexen-1-yf)aniline. ethyl chloroformate 
Mass spectrum data (m/z, FAB): 373 (M+ + 1) 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

6: 1.35 -1.50 (2 H.m), 1.50 - 1.75(4 H. m). 1.90 - £20 (6 H. m). 3.65-3 75 (2 H ml 5 M«HHm i , n , u .> 
5.94 (2 H, dm. J - 10.3 Hz). 7.00 - 7.20 (6 H. m). 7.55 -7.65 (2 H If), % 
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Example 1 

A 2.89 g portion of diphenyiphosphoryl azide was added dropwise at room temperature to 50 ml of a toluene solu- 
tion containing 1 .98 g of 2-biphenylcaiboxyf ic acid and 1 .1 1 g of triethylamine, followed by stirring at 60°C for 1 .5 hours. 
Next 1 .27 g of 3-quinuctidinol was added, followed by heating under reflux for 6 hours. The reaction mixture was cooled 
to room temperature and washed with water, saturated sodium bicarbonate aqueous solution, water and brine, and the 
resulting organic layer was dried ova- anhydrous sodium sulfate. The solvent was removed under reduced pressure. 
The resulting residue was purified by silica gel column chromatography (chloroform/methanol = 9/1) to give 2.47 g of 3- 
quinucfidinyl N-(2-biphenylyl)carbamate as colorless solid. This was dissolved in 30 ml of ethanol and mixed with 4 ml 
of 4 N hydrogen chloride-diaxane solution, the solvent was removed under reduced pressure and then the residual solid 
was recrystallized from isopropanoJ-diethyi ether to give 2.23 g of 3-quinudidinyl N-{2-biphenyly[)carbamate monohy- 
drochloride as colorless crystals. 

Melting point: 137 - 138°C (i-PrOH-EtgO) 



Elemental analysis (for (^H^C^CI • O.8H2O): 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calcd. 


64.35 


6.64 


750 


9.50 


Found 


64.38 


6.62 


736 


9.50 



Example 2 

A 30 mg portion of sodium hydride (60% in mineral oil) was added to a solution of 30 ml toluene and 1 ml dimeth- 
ylformamide containing 1.00 g of 1,3-bis[2-(1H-pyrrol-1-yl)pheny0urea and 1.05 g of 3-quinuclidinol, and the resulting 
mixture was heated under reflux for 6 hours. After cooling, this was diluted with 30 ml of ethyl acetate, then washed with 
water and the organic layer was dried over anhydrous magnesium sulfate. After removal of the solvent under reduced 
pressure, the resulting residue was purified by silica gel column chromatography (chloroform/methanol ■ 9/1) to give 
0.58 g of 3-quinucJidinyl N-(2-(1 H-pyrrol-1 -yl)phenyf]carbamate as pale yellow oil. This was dissolved in 5 ml of ethanol 
and mixed with 1 ml of 4 N hydrogen chloride-ethyl acetate solution and then the solvent was removed under reduced 
pressure. The resulting residue was recrystallized from ethanol-diethyf ether to give 0.35 g of 3-quinuclidinyl N-[2-(1 H- 
pynrol-1-yl)phenyl]carbamate monohydrochloride as colorless crystals. 

Melting point: 183 - 185°C (EtOH-EtgO) 



Elemental analysis (for CjaHsNsOfeCI • O.2H2O): 




C(%) 


H(%) 


N(%) 


0(%) 


Calcd 


61.52 


6.42 


11.96 


10.09 


Found 


61.59 


6.37 


11.95 


10.36 



Example 3 

A 0.16 ml portion of methyl iodide was added to 5 ml of a 2-butanone solution containing 0.46 g of 3-quinudidDnyl 
N-(2-biphenylyf)carbamate, and the mixture was stirred for 5.5 hours at room temperature and then overnight below 
5°C. The resulting precipitated crystals were collected by filtration and washed with diethyl ether to give 0.58 g of 3-[[N- 
(2^iphenyiy0carbarnoyf]oxy]-1 -methylquinuclidinium iodide as pale yellow crystals. 

Melting point: 220 - 221 °C (2-butanone) 
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Elemental analysis (for C^H^NaOgl): 




C(%) 


H(%) 


N(%) 




Calcd. 
Found 


54.32 
54.16 


5.43 
5.43 


6.03 
5.89 


27.33 
27.36 



10 



IS 



so 



Example 4 

««„ t 3 Jl 9 £rf J li P^ n y | P h fP'wyl azide was added dropwise at room temperature to 30 ml of a toluene sdu- 
? 9 ^P^^rtx^ylic add and 1 .22 g of triethylamine. and the reaction mixture was sW at 
?J y^^eT* dimethytformamide solution containing 4.00 g of 4^Zu- 

cUdinol -p-toluenesulfonate and 1.50 g of triethylamine, followed by heating under reflux for 3 hours. After airaotiho 
Z?,l °ZL a T te fo,,0wed * water twice^After add^ XZ£ l a sSS 

sod.um b.carbonateaqueous solution, the resulting organic layer was dried over anhydrous magnes^mT!feteT7ti^e 

^I^T^. Und " redUC6d preSSUra resuKin 9 residue was P«rified bysilica gel ?oZ SXapEy 
^lorofornVmethanol - 2<V1 - 9/1) to give 1.82 g of ^quinuclidiny. N-(2^en^rtS mate TliS^row?^ 

Z^iT 50 "* m V£ eth r dandmiXedwith3m ' 0,a4N ^ogeTchZe-ethyl acetate SZ^Jn 
the solvent was removed under reduced pressure. The resulting solid was recrystallized from ethand<iiettwi eft«- in 
g.veO.91 gof 4<,uinuclidiny. f^iphenyWcaroamate monohydrochloride asSle^ys^* ^ 

Melting point: 225 - 226°C (EtOH-Et 2 0) 



Elemental analysis (for C^H^r^C! -0.2^0): 




C(%) 


H(%) 


N{%) 


Cl(%) 


Calcd. 


66.27 


6.51 


7.73 


9.78 


Found 


66.25 


6.53 


7.73 


9.76 



Examples 



40 



k. JL?'u 1 "? S 01 ^" * methyl lodk,e ^ added to 5 ml of a 2-butanone solution containing 0.57 g of 4<iuinuclidinvl 

tl Ph ^^^^ and ^ reaction ^ stirred at room temperature overr^ 

^"^ r r ^ Q P ^ * e '* uWn ° residue was solidified by aoSng^tone and then^SS Horn 
acetonrtnle to give 0.49 g of 4^-(2^phenylyl)^^ -methylquinuclidinium iodide as 0010^^1™ 

Melting point: 123 - 125°C (CH3CN) 



so 



55 



Elemental analysis (for C 21 H^Cfe! • 1 .SHgO): 




C(%) 


H(%) 


N{%) 




Calcd. 
Found 


50.77 
50.39 


5.80 
5.48 


5.64 
5.64 


25.55 
25.76 



Example 6 



With stirring, methyl bromide was bubbled into 10 ml of a 2-butanone solution containing 0.97 g of 4K,unudidinyl 
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N-(2-biphenylyl)carhamate for 20 minutes. After additional 1 hour of stirring at room temperature, the precipitated crys- 
tals were collected by filtration and washed with 2-butanone to give 1.06 g of 4^-(24)ipheny1yt)carbarnoyi]axy]-1 - 
methyiquinuclidinium bromide as colorless crystals. 

Melting point: 243 - 244°C (2-butanone) 



Elemental analysis (for C 21 H25N 2 0 2 Br): 




C(%) 


H(%) 


N(%) 


Br(%) 


Calcd. 
Found 


60.44 
60.34 


6.04 
6.14 


6.71 
6.61 


19.15 
19.01 



Example 7 

A 0. 1 1 ml portion of methyl iodide was added dropwise at room temperature to a suspension of 0.50 g of 4-piperidyl 
N-(2-bipheny1yl)carbamate and 0.23 g of potassium carbonate in acetonfrile, and the reaction mixture was stirred at 
room temperature for 23 hours. Insoluble matter was removed by filtration and the solvent was removed under reduced 
pressure. The resulting residue was purified by silica gel column chromatography (chloroform/methanol = 20/1 -» 5/1) 
to give 0.36 g of 4-flN-{2-biphenyly0carbamoyl]axy]-1 ,1 -dimethylpiperidinium iodide as colorless solid. This was recrys- 
tallized from methanol-diethyl ether to give 0. 1 3 g of 4-^-(2-biphenylyl)carbarnoyf|oxy]-1 . 1 -dimethylpiperidinium iodide 
as colorless crystals. 

Melting point: 223 - 224°C (MeOH-Et 2 0) 



Elemental analysis (for C20H25N2O2I * O.3H2O): 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calcd. 
Found 


52.48 
52.12 


5.64 
5.46 


6.12 
6.02 


27.72 
28.05 



The following compounds of Examples 8 to 10 were prepared in the same manner as the procedure of Example 1 . 
Example 8 

3-Quinuclidinyi N-{2-benzylphenyl)carbamate monohydrobromjde 
Starting compound: 2-benzytbenzoic acid 
Melting point: 1 70 - 1 72°C (CHsCISM-PrOH) 



Elemental analysis (for C^ihfesN^O^Br): 




C(%) 


H(%) 


N(%) 


Br(%) 


Calcd. 
Found 


60.44 
60.33 


6.04 
6.02 


6.71 
6.71 


19.15 
19.06 
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Example 9 

3-Qw'nuclidinyl N-{2-phenyl-3-pyridyOcarbamate monooxatete 
5 Starting compound: 2-phenylniootinic acid 
Form: colorless amorphous 



Elemental analysis (for C^H^NaOe • 1 .75H 2 0): 




C(%) 


H(%) 


N(%) 


Calcd. 


56.69 


6.00 


9.44 


Found 


56.88 


5.74 


9.12 



Mass spectrum data (nVz, FAB): 324 (M+ + 1) 

Infrared absorption spectrum v max (KBr) cm' 1 : 1724, 1636, 1442, 1246 

20 

Example 10 

3-Quinuclidinyl N-{2-biphenylylmethy0carbamate monooxalate 
25 Starting compound: 2-biphenylacetic acid 
Melting point: 73 - 76°C (EtOH-i-Pr 2 0) 



Elemental analysis (for C^^hPe • 0.75H2O): 




C(%) 


H(%) 


N(%) 


Calcd. 


62.79 


6.30 


6.37 


Found 


62.67 


6.43 


6.06 



40 



Example 11 



A 8.67 g portion of diphenylphosphoryl azide was added to 150 ml of a toluene solution containing 5.95 g of 2-phe- 
nylbenzoic acid and 3.34 g of triethylamine, and the reaction mixture was stirred at 60°C for 1 .5 hours. Then, 6.51 g of 
1 -benzyI-4«prperidinol was added, and the mixture was stirred under reflux for 6 hours. The reaction solution was cooled 
to room temperature, successively washed with water, a saturated sodium bicarbonate aqueous solution, water and 

45 brine and then dried ever anhydrous sodium sulfate. The solvent was removed under reduced pressure. The resulting 
residue was purified by silica gel column chromatography (chloroform/methanol = 100/1 -> 50/1) to give 1 1.27 g of 1- 
benzyl-4-piperidyl N-(2-biphenylyf)carbamate. A 0.54 g portion thereof was dissolved in 20 ml of ethanoi, 0.5 ml of a 4 
N hydrogen chloridenjioxane solution was added, the solvent was removed under reduced pressure and then the 
resulting residue was crystallized from ethanol-diethyl ether to give 0.46 g of 1*benzyl-4-pipendyl N-(2-biphenylyl)car- 

so bamate hydrochloride as colorless crystals. 

Melting point: 183 - 184°C (EtOH-Et^) 



55 
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Elemental analysis (for C25H27N2O2CQ: 




C(%) 


H(%) 


N(%) 


Ct(%) 


Calcd. 
Found 


70.99 
70.86 


6.43 
6.46 


6.62 
6.59 


8.38 
8.49 



10 

The following compound was prepared in the same manner as described in Example 1 1 . 
Example 12 

15 

1-Benzyl-4-piperidyl N-(2-benzylpheny0carbamate monohydrochloride 
Starting compound: 2-benzyfbenzoic acid 
20 Melting point: 218 - 222°C (EtOH-CH 3 CN) 



25 



30 



35 



40 



Elemental analysis (for C^H^^^O): 




C(%) 


H(%) 


N(%) 


Q(%) 


Calcd. 
Found 


71.46 
71.43 


6.69 
6.70 


6.41 
6.47 


8.11 
8.07 



Example 13 

A 9.2 ml portion of 1-chloroethyl chloroformate was added dropwise at room temperature to 70 ml of a 1,2-dichlo- 
roethane solution containing 1 1.0 g of 1-benzyl-4-piperidyl N-(2-biphenyly0carbamate. and the resulting mixture was 
stirred under reflux for 3 hours. The reaction solution was cooled to room temperature and the solvent was removed 
under reduced pressure. The resulting residue was mixed with 70 ml of methanol and stirred overnight under reflux. The 
solvent was removed under reduced pressure and the resulting residue was mixed with 200 ml of a saturated sodium 
bicarbonate aqueous solution, followed by extraction with chloroform. The resulting organic layer was washed with brine 
and dried over anhydrous magnesium sulfate and then the solvent was removed under reduced pressure. The resulting 
residue was solidified with acetonrtrile-diethyl ether to give 5.96 g of 4-piperidyl N-{2-biphenyly0 carbamate as colorless 
solid. A 0.76 g portion thereof was recrystallized from acetonrbile to give 0.40 g of 4-piperidyl N-{2-biphenylyl)car- 
bamate as colorless crystals. 

45 Melting point: 147 - 149°C (CH3CN) 



50 



55 



Elemental analysis (for C^H^^Cy: 




C<%) 


H(%) 


N(%) 


Calcd. 


72.95 


6.80 


9.45 


Found 


72.91 


6.75 


9.49 



Example 14 

A 0.72 g portion of sodium triacetaxyborohydride was added in small portions to 15 ml of a 1 ,2-dichloroethane solu- 
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tion containing 0.50 g of 4-piperidyl N-(2-biphenylyl)carbamate and 0.20 ml of 4-methylbenzaidehyde, and the resulting 
mixture was stirred at room temperature for 3 days. The reaction mixture was mixed with brine, adjusted to pH 9 with 
saturated sodium bicarbonate aqueous solution, followed by extraction with chloroform. The organic layer was washed 
with brine and dried over anhydrous sodium sulfate and then the solvent was removed under reduced pressure. The 
resulting residue was purified by silica gel column chromatography (chlorofornVmethanol ■ 50/1) to give 0.60 g of 1-{4- 
methylbenzyO-4-piperidyl N-(2-biphenylyl)carbamate as colorless oil. This was dissolved in methanol and mixed with 
0.14 g of oxalic acid, the solvent was removed under reduced pressure and then solid product obtained by solidification 
with ethanol-diethyl ether was recrystallized from acetonrtrile-diisopropyl ether to give 0.45 g of H4-methyfoenzyl)-4- 
piperidyl N-(2-bphenyly0carbamate monooxalate as colorless crystals. 

Melting point: 103 - 107°C (C^CN-i-Pr-O) 



Elemental analysis (for (^qH^Oq • O.2H2O): 




C(%) 


H(%) 


N(%) 


Calcd. 


68.06 


6.20 


5.67 


Found 


68.36 


6.59 


5.33 



The following compounds of Examples 15 to 21 were prepared by the procedure similar to that of Example 14. 
Example 15 

1 -(3-HydroxybenzyO-4-piperidyl N-(2-biphenylyl)carbamate monooxalate Starting corrpound: 3-hydroxybenzalde- 
hyde 

Melting point: 167 - 170°C (EtOH-CHgCN) 



Elemental analysis (for C^H^NaO/): 




C(%) 


H(%) 


N(%) 


Calcd. 
Found 


65.84 
65.79 


5.73 
5.68 


5.69 
5.73 



Example 16 

H4-Hydroxybenzyl)-4-pipeiidyl N-(2-biphenylyl)carbamate hemioxaiate 
Starting compound: 4-hydroxybenzaldehyde 
Melting point: 140 - 142°C (EtOH-H^O) 



Elemental analysis (for C26H27N2O5 • 1 .75H 2 0): 




C(%) 


H(%) 


N(%) 


Calcd. 


65.19 


6.42 


5.85 


Found 


65.18 


6.28 


5.84 
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Example 17 

1 -{3-MethaxybenzyO-4-pip©idyl N-(2-biphenyJyl)carbamale monoaxalate 
5 Starting compound: m-anisakJehyde 

Melting point: 136 - 138°C (EtOH-EtgO) 



Elemental analysis (for C28H30N2O7): 




C(%) 


H(%) 


N(%) 


Calcd 


66.39 


5.97 


5.53 


Found 


66.25 


5.94 


5.47 



Example 18 

20 

1-{4-MethQxybenzyO-4iDiperidyl N-(2-fcHphenylyf)cart)amate monoaxalate 
Starting compound: p-anisaldehyde 
25 Melting point: 131 - 134°C (CHsCN-i-PrgO) 



Elemental analysis (for C28H30N2O7): 




C(%) 


H{%) 


N(%) 


Calcd. 


66.39 


5.97 


5.53 


Found 


66.06 


5.92 


5.48 



35 

Example 19 

1 <4^ethyrtthiobenzyl)^i>iperid^ N-(2-biphenylyl)cafbamate monoaxalate 

40 

Starting compound: 4-(methytthio)benzaJdehyde 
Melting point: 149 - 150°C (EtOH-EtgO) 

45 



Elemental analysis (for Cgst-boN^S): 




C(%) 


H(%) 


N(%) 


S(%) 


Calcd. 
Found 


64.35 
64.43 


5.79 
5.75 


5.36 
5.35 


6.14 
6.22 



55 Example 20 

1 K3>MethylenediaxybenzyO-4-pperidyl N-(24jiphenylyl)caitwmate monofumarate 
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Starting compound: piperonal 

Melting point: 161 - 162°C (EtOH-EtgO) 

5 



Elemental analysis (for 030^1^03): 




C(%) 


H(%) 


N(%) 


Caiod. 


65.92 


5.53 


5.13 | 


Found 


65.63 


5.52 


5.08 



is Example 21 

H4-Dimethylaminobenzyl)-4iDiperidyl N-(2-biphenyly0carbamate dioxalate 
Starting compound: 4-(dimethylamino)benzaldehyde 

20 

Melting point: 149 - 152°C (CH3CN-i-Pr 2 0) 



Elemental analysis (for QnHagNgOu): 




C(%) 


H(%) 


N(%) 


Calcd. 


61.08 


5.79 


6.89 


Found 


60.97 


5.76 


6.86 



40 



Example 22 

A 0.93 g portion of potassium carbonate and 0.58 g of 3-nrtrobenzyl chloride were added at room temperature to 
irrl^oonTS^ ^iph^ylyOcaroamate, and (heSS^ 

a ^ ^temperature tor 30 hours. Insoluble matter was removed by filtration, the resulting filtrate was concav 

otm^L^, UC ^r ,re reSU,ting residue was ^rified by silica gel column JLZ£Z£lSZ 

rotornVmemanol -98/2) to gjve 1.5 g of HS-nrtrobenzyD^peridyl N-(2*phenylyt)ca*amate in a yelloWaSoS 

Melting point: 93 - 94°C (EtOH) 



50 



Elemental analysis (for C^HaN^: 




C(%) 


H(%) 


N(%) 


Calcd. 


69.59 


5.84 


9.74 


Found 


69.63 


5.82 


9.68 



w The followina compounds of Examples 23 to 32 were prepared in the same manner as described Example 22. 
Example 23 

1 -{4-Nrtrobenzyl)-4^iperidyl N^2-brphenylyl)carbamate 
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Starting compound: 4-nrtrobenzyl bromide 
Melting point: 117-1 18°C (BOH) 

5 



Elemental analysis (for C25H25N3O4): 




C(%) 


H{%) 


N(%) 


CaJcd 


69.59 


5.84 


9.74 


Found 


69.46 


5.82 


9.70 



is Example 24 

1 -(3-BromobenzyO-4-piperidyl N-(2-biphenylyl)carbamate monooxalate 
Starting compound: 3-bromobenzyf bromide 

20 

Melting point: 158 - 160°C (MeOH-i-Pr 2 0) 



Elemental analysis (for C27H27N2O6BO: 




C(%) 


H(%) 


N(%) 


Br(%) 


Calcd. 
Found 


58.39 
58.33 


4.90 
4.86 


5.04 
5.03 


14.39 
14.13 
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Example 25 

ss 1 -{3-Cyanobenzyl)-4-piperidy1 N-{2-biphenyly[)carbamate monooxalate 
Starting compound: 3-bromomethytoenzonrtrile 
Melting point: 180 - 184°C (MeOH-EtOH) 

40 



Elemental analysis (for C28H27N3O6): 




C(%) 


HW 


N(%) 


Calcd. 
Found 


67.06 
66.90 


5.43 
5.39 


8.38 
8.41 



so 

Example 26 

1-(3-RuorobenzyQ-4-piperidyl N-{2-biphenylyl) carbamate monooxalate 
ss Starting compound: 3-fiuorobenzyl bromide 
Melting point: 185 • 186°C (EtOH-EtgO) 
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Elemental analysis (for C^HsyNgOgF): 




C(%) 


H(%) 


N(%) 




Calcd. 
Found 


65.58 
65.54 


5.50 
5.54 


5.66 
5.68 


3.84 
3.82 



10 

Example 27 

H2-Chlorobenzy0-4i3iperidyl N-(2-biphenylyl)carbamate monooxalate 

15 

Starting compound: 2-chlorobenzyl chloride 
Melting point: 197 - 198°C (EtOH-HgO) 

so 



Elemental analysis (for CgyHfeyNaOeCQ: 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calcd. 
Found 


63.47 
63.55 


5.33 
5.31 


5.48 
5.51 


6.94 
6.88 



so Example 28 

1H3^hlorobenzylHi^peridyl N-(2*iphenylyl)carbamate monooxalate 
Starting compound: 3-chlorobenzyl bromide 

35 

Melting point: 158 - 159°C (EtOH-EtjjO) 



Elemental analysis (for C^hkylSfeOeCO: j 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calcd. 
Found 


63.47 
63.60 


5.33 
5.36 


5.48 
5.45 


6.94 
7.17 



45 



Example 29 

so 1 -(2-MethylbenzyO-4-piperidyl N-(2-biphenyly0carbamate monooxalate 
Starting compound: 2-methylbenzyl bromide 
Melting point: 185 - 186°C (EtOH-EtgO) 

5S 
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Elemental analysis (for Czb^o^zOs): 




C{%) 


H(%) 


N(%) 


Calcd. 


68.56 


6.16 


5.71 


Found 


68.43 


626 


5.72 



10 

Example 30 

1 -{3-Methylbenzyl)-4-piperidyl N-{2-blphenylyl)caibamate monoaxalate 

is 

Starting compound: 3-methyibenzyl chloride 
Melting point: 180 - 181°C {EtOH-EtaO) 

20 



Elemental analysis (for C^Hso^Og): 




C(%) 


H(%) 


N(%) 


Calcd. 


68.56 


6.16 


5.71 


Found 


68.52 


6.16 


5.68 



so Example 31 

H3-Trifluoromethyibenzy0^iperidyl N^2-biphenylyi)carbamate monoaxalate 
Starting compound: 3-trifluoromethyl benzyl bromide 

35 

Melting point: 150 - 15rC (EtOH) 



Elemental analysis (for CzgH^N^O^Fa): 




C(%) 


H(%) 


N(%) 


F(%) 


Calcd. 
Found 


61.76 
61.76 


5.00 
5.03 


5.14 
5.12 


10.47 
10.76 



45 

Example 32 
so H3^ethoocycarbonylbenzy0^ 

Starting compound: methyl 3-bromomethylbenzoate 
Melting pant: 115-1 16°C (EtOH-EtgO) 

55 
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Elemental analysis (for C^M^Os • O.25H2O): 




C(%) 


H(%) 


N(%) 


CaJcd. 
Found 


64.61 
64.66 


5.70 
5.59 


5.20 
551 



Example 33 



is 



so 



A 1.1 g portion of H3™trobenzy9-4-piperidyi N-(24xphenylyf)ca*amate was dissolved in SO ml of methpnoi in 

SJ^ISS,*! 'T^* *" reSUttin9 res,due ^ P"^^ * «*» 9 s1 «lumn chmmatogmZ 

= ^i* S r 0 68 9 * HS-aminobenzvO^peridyl N-(2-biphenylyl)carbamate in a pateyeUow 
amorphous form. Th,s was d.ssolved in 1 0 rrd of methanol and mixed with 2 ml of 4 N tv^a^U^Z a<SZ 
solution, the solvent was removed under reduced pressure and then the resulting oale^low 

Melting point: 189 ■ 193°C (EtOH-i-Pr 2 0) 



30 



Elemental analysis (for CggH^^^C^ • HgO): 




C(%) 


H(%) 


N(%) 


Cl(%) 


CaJcd. 
Found 


60.98 
61.25 


6.35 
6.16 


8.53 
8.32 


14.40 
14.06 



^ The following compound was prepared in the same manner as described in Example 33. 
Example 34 

1 K4-Aminoben*y0-4-piperidyl N^2^henylyl)carbamatedioxalate 
to Starting compound: 1-(4-nttrobenzyl)-4-pperidyl N-{2-biphenylyl)cart>amate 
Melting point: 111 - 114«C (OfeCN-i-PrgO) 



Elemental analysis (for C^Hg^O^ -0.25H 2 O): 




C(%) 


H(%) 


N(%) 


CaJcd. 


59.43 


5.42 


7.17 


Found 


59.43 


5.34 


7.22 



55 



Example 35 



Son ^fjT^rT^T^^ ^ added dropwise to 1 2 ml of an ice-cooled dichlorometnane sdu- 

tion containing 0.64 g of N-[4-(hydroxymethyl)benzyl]trifluoroacetamide and 0.33 g of triethylamine. and the reacted 

dwhloromethane and the resulting organs layer was washed with water and brine, and then dried over anhydrous 
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sodium sulfate, and then the solvent was removed under reduced pressure. The resulting residue was dissolved in 5 ml 
of dimethytformamide and added dropwise to a mixture of 0.74 g of 4-piperidyl N-(24xphenylyl)caibamate and 0.37 g 
of potassium carbonate suspended in 20 ml of ice-cooled dimethytformamide, and the reaction mixture was stirred at 
room temperature overnight. The reaction solution was poured into water and extracted with ethyl acetate, the resulting 

5 organic layer was washed with water and brine in that order and dried over anhydrous sodium sulfate and then the sol- 
vent was removed under reduced pressure. The resulting residue was purified by silica gel column chromatography 
(chloroform/rnethanol = 100/1) to give 1.19 g of 1 K4-trif luoroacetamid^nzyO^ipei^ N-{2-bphenylyl)carbamate 
as pale yellow oil. This was dissolved in 20 ml of methanol, mixed with 4 ml of water and 020 g of potassium carbonate, 
followed by overnight stirring at room temperature. The solvent was removed under reduced pressure and the resulting 

w residue was mixed with water, followed by extraction with chloroform-2-propanol. The organic layer was washed with 
brine and dried over anhydrous sodium sulfate and then the solvent was removed under reduced pressure. The result- 
ing residue was dissolved in 20 ml of ethanol and mixed with 1.5 ml of a 4 N hydrogen chloride-dioxane solution and 
than the solvent was removed under reduced pressure. Thereafter, the resulting residue was crystallized from ethanol- 
diethyl ether and then recrystallized from ethanol-diethyl ether to give 0.47 g of 1 -(4-ami nomethytbenzyf) -4-piperidyl N- 

is (2-biphenyfyOcarbamate dihydrochloride as colorless crystals. 

Melting point: 225 - 229°C (EtOH-EtzO) 



20 


Elemental analysis (for (^^NaC^Cfe • 0.75^0): 






C<%) 


H{%) 


N(%) 


Cl(%) 




CakxJ. 


62.21 


6.53 


8.37 


14.13 


25 


Found 


62.57 


6.30 


8.36 


13.84 



The following compound was prepared in the same manner as described in Example 3. 

so 

Example 36 

4-{[N-(2-BiphenylyQcait^ iodide 
35 Starting compound: ethyl iodide 

Melting point: 243 - 245°C (decomposition) (2-butanone) 



40 


Elemental analysis (for C22H27N2O2Q: 






C(%) 


H(%) 


N(%) 


ci(%) 




Calcd. 


5554 


5.69 


5.86 


26.53 


45 


Found 


55.08 


5.61 


5.82 


26.80 



The following compounds of Examples 37 to 40 were prepared in the same manner as described in Example 22. 

so 

Example 37 

1 -Cydohexylmethyl-4-piperidyl N-(2-biphenylyr)carbamate monoaxalate 
55 Starting compound: cyclohexylmethyl bromide 
Melting point: 180 - 181 °C (ElOH-EtgO) 



33 



EP 0747 355 A1 



Elemental analysis (for C^H^NaC)^: 




C(%) 


H{%) 


N(%) 


Cafod. 


67.20 


7.10 


5.80 


Found 


66.99 


6.97 


5.82 



10 



IS 



20 



25 



Example 38 

1-Phenethyl-4-piperidyl N-(2-bphenyly0cart)amate monohydrochloride 
Starting compound: phenethyl bromide 
Melting point: 137 - 139°C (EtOH-Et 2 0) 



Elemental analysis (for O^^OzO •0.5H 2 O): 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calcd. 
Found 


70.02 
70.34 


6.78 
7.00 


6.28 
6.08 


7.95 
7.72 



30 Example 39 

A mixture of 1-[(1-trityM H4)eri2imidazol-5-yQrnethyn-4-piperidyl N-(2-bfohenvlvncart)amata anH i 111 mm iu 
beruimi^^yOmethyrj-4-piperidyl N-(2*ipher^y|)cart«rrSte^ N^-opnenylyljcarbamate and W(1-trrtyl-1H- 

35 Starting compound: A mixture of 5-chloromethyl-l -trityl-1 H-benzimidazole and 6-chloromethyl-l -trityl-1 H-benzimida- 
Mass spectrum data (m/z, FAB): 669 (M+ + 1) 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 
40 6: 1 15 " 1-» (1 K m). 1.35 - 1.50 (0.5 H. m), 1.50 - 1.60 (1 H, m), 1.65 - 1.85 (1 .5 H m) 2 05 - 2 30 (1 5 H ml 
2.50 - 2.65 (0.5 H, m), 3.20 - 3.45 (2 H. m). 4.30 - 4.50 (1 H. m). 6.35 - 6.40 (1 H mf 6 80 tV^H 7 J" 
7.65 (19 H. m). 7.80 (0.5 H, s). 7.86 (0.5 H, s). 8.61 (1 H. d. J = 8.8 Hz) ^ " >' ^ * 

Example 40 

45 

H2-PyrkJylmethyl)-4i)iperidyl NK2-biphenylyl)cart)amate dihydrochloride 
Starting compound: 2-<*loromethylpyridine hydrochloride 
so Melting point: 144 - 150°C (EtOH-CHgCN) 



Elemental analysis (for C24H27N 3 02a2 • HgO): 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calcd. 
Found 


60.25 
60.51 


6.11 
5.85 


8.78 
8.81 


14.82 
14.75 
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The following compounds of Examples 41 to 45 were prepared in the same manner as described in Example 14. 
5 Example 41 

1 -Furfuryi-4-piperidyl N-(2-biphenylyl)carbamate oxalate 
Starting compound: 2-furaldehyde 

10 

Melting point: 163 - 164°C (EtOH-AcOEt) 



Elemental analysis (for C^sH^f^O/): 




C(%) 


H(%) 


N(%) 


Calcd. 


64.37 


5.62 


6.01 


Found 


64.28 


5.61 


5.96 



20 

Example 42 

25 1-{4-ChlorobenzyO-4-piperidyl N-(2-biphenylyl)carbamate monooxalate 
Starting compound: 4-chlorobenzaldehyde 
Melting point: 172 - 173°C (EtOH) 

30 



Elemental analysis (for C^HgyNgOgCI • O.25H2O): 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calod. 


62.91 


5.38 


5.43 


6.88 


Found 


62.88 


551 


5.42 


7.00 



40 

Example 43 

1-(3-FurylmethyO-4-piperidyl N-(2-bipheny»yI)carbamate monooxalate 
45 Starting compound: 3-furaWehyde 

Melting point: 165 - 166°C (EtOH) 



Elemental analysis (for C^Hg^Oy): 




C(%) 


H(%) 


N(%) 


Calcd. 


64.37 


5.62 


6.01 


Found 


64.15 


5.68 


5.88 
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Example 44 

H2-Thenyf)-4-piperidyf N-(24jiphenylyl)caibamate monoocalate 
s Starting compound: 2-thiophenecarbaJdehyde 
Melting point: 103 - 105°C (EtOH-EtgO) 



10 


Elemental analysis (for C^H^NeOeS • O.25H2O): 






C(%) 


H(%) 


N{%) 


S(%) 




CaJcd. 


61.65 


5.46 


5.75 


6.58 


15 


Found 


61.69 


5.52 


5.59 


6.56 



Example 45 

20 

M3-7henyl)-4-piperidyl N-(2-biphenylyl)carbamate monooxalate 
Starting compound: 3-thiophenecaitoaldehyde 
25 Melting point: 147 - 149°C (AcOEt-CHaCN) 



Elemental analysis (for CgsH^NgOeS): 




C(%) 


H(%) 


N(%) 


S{%) 


Calcd. 
Found 


62.23 
62.20 


5.43 
5.42 


5.81 
5.77 


6.65 
6.65 



35 

The following compounds of Examples 46 to 48 were prepared in the same manner as described in Example 1 . 
Example 46 

40 

3-Quinuclidinyl N-(2-benzoylphenyl)cart>amate monohydrocWoride 
Starting compound: 2-benzoylbenzoic acid 
45 Melting point: 236 - 238°C (deconposition) (EtOH) 



Elemental analysis (for Cz^N^D^ -0.1 HsO): 




C(%) 


H(%) 


N(%) 


Q(%) 


Calcd. 
Found 


64.89 
64.84 


6.02 
5.97 


7.21 
7.19 


9.12 
8.97 



Example 47 

3-Quinuclidinyl NK2'-methyl-24)ipheiiyly0carbamate monohydrochlofide 
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Starting compound: 2 f -methyt-2-bipheny1cartx>xylic acid 
Melting point: 195 - 196°C (EtOH-Et 2 0) 



Elemental analysis (for C 21 H25N2O 2 C0: 




C(%) 


H(%) 


N(%) 


CK%) 


Calcd. 
Found 


67.64 
67.41 


6.76 
6.75 


7.51 
7.50 


9.51 
9.39 | 



Example 48 

3-Quinuciidinyl N^2'-nitro-2-biphenylyl)carbarnate monofumarate 
Starting compound: 2 , ^rtro-2-biphenylcarboxylic acid 
Melting point: 156 - 157°C (CH3CN-Et 2 0) 



Elemental analysis (for C24H25N3O8): 




C(%) 


H(%) 


N(%) 


Calcd. 


57.77 


5.07 


9.19 


Found 


57.78 


5.13 


9.32 



Example 49 

To a 30 ml of acetone solution containing 0.97 g portion of the mixture of 1-[(1-trityl-1 H-benzimidazol-S-yOmethyl]- 
4-piperidyl N-(2-biphenyfyt)carbamate and 1 -{(1 -trityl-1 H^nzimkiazd-6-yl)methyl]-4-piperidyl N-(2-biphenytyl)car- 
bamate was added 15 ml of 1 N hydrochloric acid, and the reaction mixture was stinred at room temperature for 18 
hours. The reaction mixture was concentrated under reduced pressure, adjusted to pH 9 by the addition of a saturated 
sodium bicarbonate aqueous solution and then extracted with chloroform. The resulting organic layer was washed with 
brine and dried over anhydrous sodium sutfeta Then, the solvent was removed under reduced pressure to give 0.71 g 
of 1 -(1 H*enzimidazol-5-ylmethyf)-4-piperidyl N-(2-biphenylyl)carbaniate as colorless oil. A 0.55 g portion thereof was 
dissolved in 20 ml of ethanol and mixed with 0.11 g of oxalic acid and then the solvent was removed under reduced 
pressure. The resulting residue was purified by silica gel column chromatography (chloroform/methanol = 10/1 -» 5/1) 
to give 0.20 g of 1 -(1 H4>enzimkJazol-5-ylmethy0^iDiperidyl N-(2-biphenytyl)carbamate 1.5 oxalate as colorless solid 
which was subsequently recrystallized from ethanoWiethyl ether to give 0.10 g of 1 -(1 H-benzimidazol-5-ylmethy0-4- 
piperidyl N-(2-biphenylyl)carbamate sesqioxalate as colorless crystals. 

Melting point: 191 - 193°C (EtOH-EtjjO) 



Elemental analysis (for C^H^N^e * H2O): 




C(%) 


H(%) 


N(%) 


Calcd. 


60.10 


5.39 


9.67 


Found 


60.12 1 


5.17 


9.66 
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Example 50 



10 



A 6 ml porton erf a dich orometnane solution containing 0.60 g of 3-quinuclidinyl N-<2'-methoxy-2-biDherTvMV^r. 
^tewas^to^-Cinastream^ 

drepwise at -50-C or below and then the resulting mixture was stirred for 3 hours duTS^en^u^ 
gradually increased to -10'C. The reaction mixture was cooled to -50°C mixed witt, i S tOni 5 Sam^Iff ^ 
otm^nolintratonder reined to roo^ 

organic layer was washed with brine and dried over anhvdrous sodium ctetc £ ' _ w?meinana 1 ne 

63 mg of oxalic aod was added, the solvent was removed under reduced pressure and then th™^^^ 



colorless crystals. 
is Melting point: 153 - 155°C (MeOH) 



Elemental analysis (for C^H^C^ • 0.751^0): 




C(%) 


H<%) 


N{%) 


Calcd. 


59.79 


5.82 


6.34 


Found 


59.64 


5.94 


6.36 



Example 51 



30 



A 0.80 g portion of 10% palladium-carbon was added to 150 ml of an ettwnni enhrti™ ,vw=;„i— -» . 
nuclidinyl N-(2'-nitro-2-biphenylyl)carbamat e to carry out caMyfc hXTenSn^S^^ 15 ° * 3 ^"* 

punfied by sihca gel column chromatography (chlorofornvrnethan(*28% aqueous ammonia -10/^0 HoT^ fi pT^ 

ml of ethanol and mixed with 4 ml of 4 N hydrogen chlorid^dioxane solution, the sofvert v^s ren^S u^ouiS 
pressure, the resulting residue was solidified with ethanol-diethyl ether and then 1 «Tg of ^ rSta^2l££S 

cXISCalt **" ^ ^ 10 ^ 3 ^ UdWi ^^ 



Melting point: 156 - 158°C (EtOH) 

40 



Elemental analysis (for (^x^^Oz • 1.9HCJ • HgO): 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calcd. 


56.56 


6.38 


9.89 


15.86 


Found 


56.19 


6.61 


9.89 


15.67 



50 



55 



Example 52 



A 0.21 g portion of sodium borohydride was added in small portions to 40 ml of an ethanol solution mntaini™ 1 oi 

SSSS?s 5==s=fesS3S5SS 
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nol and mixed with 0.8 ml of a 4 N hydrogen chloride-dioxane solution and then the solvent was removed under reduced 
pressure. The resulting residue was solidified by ethanol-diethyl ether, followed by recrystallization from ethanol to give 
0.34 g of 3-quinudidinyl N^2^a-hydroxyben2y0phenyl]carbamate monohydrochloride as colorless crystals. 

Melting point: 202 - 203°C (EtOH) 



Elemental analysis (for C 21 H25N2O3CO: 




C(%) 


H{%) 


N(%) 


Cl(%) 


Calcd. 
Found 


64.86 
64.76 


6.48 
6.53 


7.20 
7.22 


9.12 
9.12 



Example 53 

A 0.05 g portion of sodium hydride (60%) was added to 30 ml of a toluene solution containing 0.93 g of ethyl N-[2- 
(2-cydopenten-1 -yl)phenyOcarbamate and 0.76 g of 3-quinudidinol, and the reaction mixture was stirred overnight at 
1 35°C with removal of formed ethanol. The reaction mixture was cooled to room temperature, mixed with brine and then 
extracted with ethyl acetate. The resulting organic layer was dried over anhydrous sodium sulfate, the solvent was 
removed under reduced pressure and then the resulting residue was purified by silica gel column chromatography 
(chioroform/methanol = 30/1 ) to give 1 . 1 0 g of 3-qui nuclidi nyl N-[2-(2-cydopenten-1 -yQphenyQcarbamate as pale yellow 
oil. This was dissolved in 30 ml of ethanol and mixed with 1 .4 ml of a 4 N hydrogen chloride-dioxane solution and then 
the solvent was removed under reduced pressure. The resulting residue was solidified by adding acetonHrile and ethyl 
acetate, followed by recrystallization from ethanol-ethyi acetate to give 0.44 g of 3-quinudidinyl N-[2-(2-cydopenten-1 - 
yl)phenyf]carbamate hydrochloride as colorless crystals. 

Melting point: 181 - 182°C (EtOH-AcOEt) 



Elemental analysis (for C^gN^CI • 0.25^0): 




C(%) 


H(%) 


N(%) 


ac%) 


Calcd. 
Found 


64.58 
64.78 


7.27 
7.14 


7.93 
7.90 


10.03 
10.20 



Example 54 

A 0.2 ml portion of a 4 N hydrogen chloride-dioxane solution and 0.20 g of 10% palladium-carbon were added to 5 
ml of an ethanol solution containing 0.23 g of 3-quinudidinyl N-[2-(2-cyclohexen-1 -yl)phenyljcarbamate, followed by 
catalytic hydrogenation under atmosphere of hydrogen. After removal of catalyst by filtration, the solvent was removed 
under reduced pressure The resulting residue was mixed with a sodium bicarbonate aqueous solution and extracted 
with chloroform The resulting organic layer was dried over anhydrous sodium sulfate and the solvent was removed 
under reduced pressure. The resulting residue was dissolved in 5 ml of ethanol, 26 mg of oxalic acid was added, the 
solvent was removed under reduced pressure, followed by crystallization from acetonrtrile-diethyl ether to give 0.08 g of 
3-quinudidinyl N-(2-cydohexylphenyl)carbamate oxalate as colorless crystals. 



Melting point: 102 - 103°C (CKfeCN-EtgO) 
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Elemental analysis (for C^HaoNWs • O.75H2O): 




C{%) 


H(%) 


N(%) 


Calod. 


61.17 


7.35 


6.46 


Found 


61.29 


7.33 


6.50 



Example 55 



15 



20 



Melting point: 190 - 191 *C 

(decomposition) (EtOH-Et 2 0) 



30 



Elemental analysis (for Cgo-H^N^ • 0.2^0): 




C(%) 


H(%) 


N(%) 


Calcd. 
Found 


70.24 
70.41 


6.60 
6.56 


8.19 
8.05 



35 Example 56 

resuming residue was mixed with water and umJi^i^iZ^I™ concwratod under reduced pressure, and the 
^rt«sdo«asIXr«^2lJi^tl^ 

(2^enyteuHbn^henyl)cartamate hy*ochSl^^SS^s^ ° 9 3 ^ nucWI "*' N- 



40 



45 



50 



Melting point: 161 - 162°C (EtOH-AcOEt) 



55 



Element 


al analysis (for qgohfeaN^SCI • 0.25H>O): 




C(%) 


H(%) 


N(%) 


S(%) 


Cl(%) 


Calcxl. 
Found 


56.20 
56.18 


5.54 
5.43 


6.55 
6.52 


7.50 
7.39 


8.29 
8.23 
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Example 57 

To 1 .0 g of 3-quinuclidinyl N-(2-phenytthiopheny0carbamate dissolved in 20 ml of ethanol was added 0.8 ml of 4 N 
hydrogen chloride-ethyl acetate solution, and then the solvent was removed under reduced pressure. The resulting res- 
idue was dissolved in 25 ml of ethanol and added dropwise at room temperature to 8 ml of an aqueous solution con- 
taining 0.60 g of sodium periodate, and the reaction mixture was stirred at room temperature overnight The reaction 
mixture was concentrated under reduced pressure, and the residue was made into alkaline with saturated sodium bicar- 
bonate aqueous solution, followed by extraction with chloroform. The resulting organic layer was dried over anhydrous 
sodium sulfate and then the solvent was removed under reduced pressure. The resulting residue was dissolved in 30 
ml of methanol, 0.30 g of fumaric acid was added and then the solvent was removed under reduced pressure. The 
resulting residue was crystallized from methanol-acetonitrile, followed by recrystallization from ethanol to give 0.34 g of 
3-quinuclidinyl N-(2-phenylsulfinylphenyl)carbamate monofumarata 

Melting point 178 - 179°C (EtOH) 



Elemental analysis (for C24H26N2O7S): 




C(%) 


H(%) 


N(%) 


S(%) 


Calcd. 


59.25 


5.39 


5.76 


6.59 


Found 


59.02 


5.35 


5.73 


6.68 



The following compound was prepared in the same manner as described in ExanpJe 1. 
Example 58 

3a-8-Methyl-8-a2abicyclop.2.1]oclan-3-yl N-(2-biphenylyl)carbamate monohydrochloride 
Starting compound: tropins 

Melting point: 262 - 263°C (EtOH-EtgO) 



Elemental analyse (for (^Hgsf^OaCI): 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calcd. 
Found 


67.64 
67.34 


6.76 
6.83 


7.51 
7.41 


9.51 
9.59 



The following compounds of Examples 59 and 60 were prepared in the same manner as described in Exanple 53. 
Example 59 

3-Quinuclicfinyl N-(2-phenyHhiophenyf)carbamate monohydrochloride 
Starting compound: methyl N-(2-phenytthiophenyl)carbamate 
Melting point: 231 - 233°C (EtOH-EtgO) 



41 
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Elemental analysis (tor C20H23N2O2SCI): 




C(%) 


H(%) 


N(%) 


S(%) 




Calcd. 
Found 


61.45 
61.32 


5.93 
5.90 


7.17 
7.14 


8.20 
8.25 


9.07 
9.33 



Example 60 

3-Quinuclidlnyl NK2^iperidinopheny0carbamate dioxalate 

75 

Starting compound: ethyl N-(2-piperldinophenyl)carbamate 
Melting point: 172 - 173°C (EtOH-Et 2 0) 

20 



Elemental analysis (for C^HaiN^o -0.25H 2 O): 




C(%) 


H(%) 


N(%) 


Calcd. 


53.74 


6.18 


8.17 


Found 


53.72 


6.15 


7.97 



The following compounds of Examples 61 and 62 were prepared in the same manner as described in Example 2. 
Example 61 

3-Quinuclidinyl N^-(2Kydohexen.1.y0phenylJcarbamate hemioxaiate 
Starting compound: 1,3-bis [2-(2-cyclohex«i-1 -yQphenyl]urea 
Melting point: 98 - 100°C (CH3CN) 



I Elemental analysis (for (^H^NgCU • H2O): 




C(%) 


H(%) 


N(%) 


Calcd. 


64.76 


7.51 


7.19 


Found 


64.58 


7.29 


7.09 



so Example 62 

1-Benzyl-4-piperidyl N-[2-(2-cydohexen-1 -yl)phenyOcarbamate oxalate 
Starting compounds: 1,3-bis[2-(2^clohexen-1-y0phenyl]urea and 1 -benzyl-4-hydroxypiperidine 

55 

Melting point: 116 - 121 °C (EtOH-Et^) 
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Elemental analysis (for C27H32N2O6 • 0.25HgO): 




C(%) 


H(%) 


N(%) 


Calcd. 


66.86 


6.75 


5.78 


Found 


66.81 


6.74 


5.76 



10 

Exarrple 63 

To the solution of 0.30 g portion of 4-quinuclidinyl N-(24>iphenyly0carbamate dissolved in 3 ml of 2-butanone, 0.14 
is g of allyl bromide was added, and the reaction mixture was stirred at 60°C for 3 hours. After cooling, the precipitated 
crystals were collected by filtration and washed with diethyl ether to give 0.40 g of 1 -aIlyi-4-HN-(2-bipheny»yl)car- 
bamoyQaxy]quinudidinium bromide as colorless crystals. 

Melting point: 181 - 182°C (2-butanone) 

20 



Elemental analysis (for C23H27N2O2&): 




C(%) 


H(%) 


N<%) 


Br(%) 


Calcd. 
Found 


62.31 
62.28 


6.14 
6.15 


6.32 
6.28 


18.02 
17.89 



30 

The following compounds of Examples 64 to 66 were prepared in the same manner as described in Exarrple 3. 
Example 64 

35 4-{[N-(2-Bphenyly0carbamoy1]Qxy]-1 -isopropylquinuclidinium iodide 
Starting compound: isopropyl iodide 

Melting point: 236 - 239°C (2-butanone) 

40 



Elemental analysis (for C23H29N2O2O : 




C(%) 


H(%) 


N(%) 




Calcd. 
Found 


56.10 
56.22 


5.94 
6.02 


5.69 
5.64 


25.77 
25.52 



so 

Example 65 

4^-(24)ipheny1yl)cart>amoyQGKy]-1i)rop^ iodide 
ss Starting compound: propyl iodide 

Melting point: 21 7 - 21 8°C (decomposition) (2-butanone) 



43 



EP 0 747 355 A1 



Elemental analysis (for C^HggNaOgl): 




C(%) 


H(%) 


N(%) 


»(%) 


Calcd. 
Found 


56.10 
56.06 


5.94 
5.92 


5.69 
5.70 


25.77 
25.84 



Example 66 

1 -BenzyW-[[NK2*iphenylyO bromide 
Starting compound: benzyl bromide 

Melting point: 208 - 210°C (2-butanone) 



Elemental analysis (for ^H^I^C^Br -0.251^0): 




C(%) 


H(%) 


N(%) 


Br(%) 


Calcd. 
Found 


65.13 
64.98 


5.97 
5.88 


5.63 
5.65 


16.05 
16.18 



Structural formulae of the compounds of the present invention prepared in examples 1 to 66 are shown in the M- 
lowing table. 
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Example A Y 


R' 


X B 


Salt 




6 


- A 


HCI 


■ Q • 

1 


6 


- A 


HC1 


* 9k - 


6 
6 


CH, 

i r 

J® 

- $ 


■ - " 
HCI 






CH, 

1 I" 




5 pk - 


6 


- <$> 

CH. 


- 

- 


e n - 


U 1 


1 Br" 




' - 


6 


/kJ^CH, 






6 




HBr 
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Example AYR 1 X B 



^ - 6 - & 




12 L D -CH, 




so CH. 
15 





is r fi - f^ti -/vn*^ 05 cooh 

COOH 



« p. 



55 



18 



so 19 





c 




OTX 

OCH, 




SCH: 



« 



Salt 



COOH 
I 

COOH 



COOH 
I 

COOH 



HCl 



14 r n - ~ «»« 

COOH 



OH COOH 
I 

COOH 



oo., r 

COOH 



COOH 
I 

COOH 



COOH 
I 

COOH 
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Example A Y RV 


X B 


Salt 
COOH 

/ 

HOOC 


■ - 6 


CH» 


COOH 
2 1 
COOH 






- 


-9.-6 


- on 

NO, 


- 


* 9^ - 6 


- w 


COOH 
COOH 


. ■ 9, - 6 


- w 


COOH 
COOH 


26 9^ ■ 6 




COOH 
COOH 


- 9. - 6 


- -on£ 


COOH 
COOH 






COOH 
COOH 


29 9- - 6 


CH, 


COOH 
COOH 


30 9^ - 6 




COOH 
COOH 
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Example a Y R' 


X B 


Salt 

COOH 
' I 
COOH 


32 p. - 6 




COOH 
1 

COOH 






2HC1 




NHa 


COOH 
2 1 
COOH 


35 9k - 6 


villi 


2HC1 




1 I" 

- $ 

1 


- 




- o~o 


COOH 
1 

COOH 


38 9k - 6 


- _Q O 


HCl 



39 Qk - 6 - 
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Example A Y 


R ' X B 


Salt 


pk - 


6 - OX* 


2HCI 


« pk - 




COOfl 
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COOH 


« pk - 


6 - --otx 

CI 


COOH 
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COOH 
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COOH 
1 
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Example A 
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10 



is 



20 



30 



35 



Example A Y 

■ pi - 


R 1 

6 


X B 


Salt 

COOH 
0.51 
COOH 
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COOH 
1 

COOH 


« - 


6 


_ HgS^ Br- 


— 




6 


- -©•-< 


- ■ 




6 


- -S 6 — '" 




a - 


6 







In addition to the aforementioned compounds of exarrples, other compounds of the present invention are shown 
below. These compounds can be synthesized in accordance with the synthetic pathways and methods described in the 
aforementioned preparation processes and examples and their modifications known to those skilled in the art and par- 
ticular experiments are not required. 

40 
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Compound a Y 
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10 



Compound of the present Invention 


5.0 


Lactose 


113.6 


Macrocrystalline cellulose 


28.4 


Light silicic anhydride 


1.5 


Magnesium stearate 


1.5 



rs 



so 



Using a DC type mixer, 15 g of the compound of the present invention was mixed with 340.8 g of lactose and 85 2 
g of rn.crocrystall.ne cellulose. The mixture was subjected to compression molding using a roller compactor to give a 
f lake-ftke compressed material. The flake-like compressed material was pulverized using a hammer mill, and the pul- 
venzed matenal was screened through a 20 Mesh screen. A 4.5 g portion of light silicic anhydride and 4.5 g of magne- 
s.um stearate were added to the screened material and mixed using a DC type mixer. The mixed product was subjected 

e^X^^em 8 di6 * UrV * SyStBm " 75 mm in dtam8ter ' **** 3 '°°° Ablets. 



25 



Formulation Example 2 



30 



I Compound of the present invention 


5.0 


I Lactose 


95.2 


Cornstarch 


40.8 


Polyvinylpyrrolidone K25 


7.5 


Magnesium stearate 


1.5 


Hydroxypropylmethylcellulose 2910 


2.3 


Polyethylene glycol 6000 


0.4 


Titanium dioxide 


1.1 


Purified talc 


0.7 



so 



Uang a f luxtaed bed granulating machine, 1 5 g of the compound of the present invention was mixed with 285 6 g 
of lactose and 122.4 g of corn starch. Separately, 22.5 g of polyvinylpyrrolidone was dissolved in 127.5 g of water to 
prepare a binding solution. Using a f luidized bed granulating machine, the binding solution was sprayed on the above 
mudure to give granules. A 4.5 g portion of magnesium stearate was added to the obtained granules and nixed usino 
a DC type mixer. The obtained mixture was subjected to a tablet making machine equipped with a die/punch system of 
7.5 mm in diameter, thereby obtaining 3.000 tablets, each having 150 mg in weight 

. fSf* 61 * 8 f^f?""!? W3S P re P ared "y suspending 2.3 g of hydroxypropylmethylcellulose 2910. 0.4 g of 
po^ethylene glycol 6000 1 .1 g of ttanium dioxide and 0.7 g of purified talc in 24.2 g of water. Using a High Coaler the 
3.000 tablets prepared above were coated with the coating solution to give film-coated tablets, each having 154 5 1 mg 



Formulation Example 3 
(Liquid inhalant) 



A 10 mg portion of the compound of the present invention was dissolved in 90 ml of physiological saline, and the 
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solution was adjusted to a total volume of 100 ml with the same saline, dispensed in 1 ml portions into 1 ml capacity 
ampoules and then sterilized at 1 15°C for 30 minutes to give liquid inhalant 

Formulation Example 4 

(Powder inhalant) 



Compound of the present invention 
Lactose 


50jig 
450 |ig 


Total 


500 w 




A 5 g portion of the compound of the present invention was uniformly mixed with 45 g of lactose, and a 200 mg por- 
tion of the mixture was packed in a powder inhaler for exclusive use to produce a powder inhalant (500 jig per inhala- 
tion). 

Claims 

1 . A carbamate derivative represented by the following general formula (I), a salt thereof, a hydrate thereof or a sol- 
vate thereof 



wherein each symbol has the following meaning: 
A ring: a benzene ring or a pyridine ring, 

B ring: a nitrogen-containing saturated hetero-ring which may have a substftuent on the nitrogen atom and 
which may have a cross-linking. 

R 1 : a phenyl group which may have a substrtuent, a cydoalkyi or cydoalkenyi group having 3 to 8 carbon 
atoms, or a five- or six-membered nitrogen-containing heterocyclic group. 
X: a single bond or a methylene group, 

Y: a single bond, a carbonyl group, a methylene group which may be substituted with a hydroxy! group or a 
group represented by the formula -S(0) r , and 
t: an integer of 0. 1 or 2. 

2. The carbamate derivative or a salt thereof according to claim 1, wherein the B ring is a group represented by any 
one of the following general formulae (lla), (lib) and (lie) 
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(la) 



(CH*). 



(CHj) • 





en b) 



(CH 2 ),-^Z' 
(CH 2 ). 




(CH 2 ), 



wherein each symbol has the following meaning: 



Z: a group represented by 



(0), 

^ N - R 2 or 



R 5 





R 4 



• Q " ' 



Z: a group represented by *N(0) q or *N+-R 5 • Q* t 
Q": an anion, 

R 2 : a hydrogen atom, a lower alkyl group, a lower alkenyl group, a lower alkynyt group, a cydoalkyMower alkyl 
group, an aralkyl group which may have a substituent or a lower alkyl group substituted with a heterocyclic 
group which has 1 or 2 hetero atoms, which may have a substituent and which may be condensed, 
R 3 : a lower alkyl group, a lower alkenyl group, a lower alkynyl group, an aralkyl group which may have a sub- 
stituent or a lower alkyl group substituted with a heterocyclic group which has 1 or 2 hetero atoms, which may 
have a substituent and which may be condensed, 
R 4 : a lower alkyl group, a lower alkenyl group or a lower alkynyl group, 
R 5 : a lower alkyl group, a lower alkenyl group, a lower alkynyl group or an aralkyl group, 
m and n: these may be the same or different from each other and each is an integer of from 1 to 4 (with the 
proviso that m + n means an integer of from 3 to 5), 

p: an integer of from 1 to 3 (with the proviso that m + p means an integer of from 3 to 5), 
q.Oor 1, and 

r, s and t: these may be the same or different from one another and each is an integer of from 0 to 3 (with the 
proviso that r + s + t means 2 or 3). 

3. The carbamate derivative or a salt thereof according to claim 2, wherein the B ring is a group represented by the 
general formula (lib). 

4. The carbamate derivative or a salt thereof according to claim 2, wherein the B ring is a group represented by the 
general formula (He). 

5. The carbamate derivative or a salt thereof according to claim 1 or 2. wherein R 1 is a phenyl grotp which may have 
a substituent selected from a halogen atom, a nrtro group, a cyano group, a trihalogenomethyl group, an amino 
group, a mono- or cfi-Jower alkylamino grotp, a hydroxyl group, a mercapto group, a lower alkyl group, a lower alke- 
nyl groip, a lower alkynyl group and a lower alkoxy group or a five-membered nitrogen-containing heterocyclic 
group. 

6. The carbamate derivative or a salt thereof according to claim 2, wherein the B ring is a group represented by the 
general formula (lla), 

and 2 is a group represented by the formula 
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7. The carbamate derivative or a salt thereof according to claim 6, wherein R 3 and R 4 may be the same or different 
from each other and each represents a lower alkyi group. 

8. A pharmaceutical composition which comprises the caibamate derivative of claim 1 or a pharmaceutical^ accept- 
able salt thereof as an active ingredient. 

9. A muscarinic M3 receptor antagonist which comprises the carbamate derivative of daim 1 or a salt thereof as an 
active ingredient 

10. The muscarinic Mg receptor antagonist according to claim 9, which is an agent for preventing or treating diseases 
in which the muscarinic M3 receptor is concerned, including respiratory diseases such as chronic obstructive pul- 
monary disease, chronic bronchitis, asthma and rhinitis, urinary diseases such as urinary incontinence and pollak- 
iuria in neurogenic pollaWuria, neurogenic bladder, nocturnal enuresis, unstable bladder, cystospasm and chronic 
cystitis and gastrointestinal diseases such as irritable bowel syndrome, spastic colitis and diverticulitis. 

1 1 . The muscarinic M3 receptor antagonist according to claim 1 0, which is an agent for preventing or treating urinary 
diseases such as urinary incontinence and pollaWuria in neurogenic pollaWuria, neurogenic bladder, nocturnal enu- 
resis, unstable bladder, cystospasm and chronic cystitis. 



12. The muscarinic M3 receptor antagonist according to claim 10, which is an agent for preventing or treating respira- 
tory diseases such as chronic obstructive pulmonary disease, chronic bronchitis, asthma and rhinitis. 
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